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The  Purpose 
of  This  ^^Teaching  Guide” 

It  is  important  to  remember  that  Our 
Number  Workshop  2 is  designed  to 
give  the  child  an  opportunity  to  apply 
number  ideas  and  to  get  experience 
in  using  these  ideas.  Two  things  must 
be  done  before  the  child  can  be  ex- 
pected to  do  the  work  on  the  work- 
sheets: (1)  the  child  must  be  taught 
the  concepts  and  ideas  to  be  used, 
and  (2)  the  child  must  be  fully  in- 
structed on  the  procedures  required 
for  responding  to  the  exercises. 

If  Our  Number  Workshop  2 is  used 
in  connection  with  Numbers  in  Action, 
no  further  teaching  of  the  number 
concepts  is  necessary.  The  teacher 
need  only  make  certain  that  all  the 
children  understand  exactly  what  they 
are  to  do  on  each  worksheet  and  how 
they  are  to  make  their  responses.  On 
each  worksheet  a brief  statement  is 
given  of  the  concepts  involved,  of  the 
method  of  presenting  the  exercise, 
and  of  the  response  required. 

For  the  convenience  of  teachers 
using  Our  Number  Workshop  2 with- 
out Numbers  in  Action,  this  Teaching 
Guide  gives  specific  instructions  for 
teaching  the  concepts  the  children  will 
need  before  they  attempt  to  do  the 
exercises  in  Our  Number  Workshop  2. 
For  each  section  of  worksheets  (for 
example,  17-28,  “The  Group  of  7’’), 
a brief  statement  of  the  concepts  in- 
volved is  given  under  the  heading 
“Objectives";  general  suggestions  for 
teaching  are  given  under  “Prelim- 
inary Teaching”;  and  detailed  instruc- 
tions for  each  page  are  given  under 
“Comments."  Also  included  for  each 
worksheet  are  brief  notes  for  teach- 
ing, and  a reproduction  of  the  page, 
to  which  the  notes  are  ke/ed.  Answers 
and  various  markings  the  children  are 
(Continued  on  page  128) 


1-9  GENERAL  REVIEW 

Objectives 

All  of  arithmetic  is  based  upon  a few 
simple  fundamental  ideas  with  which 
the  children  must  become  familiar 
early.  These  elementary  ideas  include 
(1)  one-to-one  correspondence,  (2) 
the  concept  of  a group  of  objects 
and  the  number  associated  with  the 
group,  and  (3)  the  concept  of  order 
or  position  in  a series. 

There  are  also  certain  basic  abil- 
ities that  the  children  must  acquire 
early.  These  are:  the  ability  to  recog- 
nize immediately,  without  counting, 
groups  of  2,  3,  and  4 objects,  and 
to  recognize  all  the  other  groups  of 
from  5 to  1 0 objects  that  these  sub- 
groups can  be  combined  to  make; 
the  ability  to  count;  the  ability  to  read 
number  words  and  numerals;  and  the 
ability  to  use  number  words  and  nu- 
merals not  only  to  indicate  quantity 
and  position,  but  also  in  connection 
with  money. 

All  of  these  ideas  were  intro- 
duced and  developed  in  Our  Number 
Workshop  1 . They  are  reviewed  on 
Worksheets  1 -9  of  Our  Number  Work- 
shop 2. 

Preliminary  Teaching 

Before  using  Worksheets  1-9,  the 
children  should  be  able  to  match,  or 
pair,  the  objects  in  one  group  to  the 
objects  in  another  group  (one-to-one 
correspondence);  they  should  be  able 
to  match  two  objects  in  one  group 
to  one  object  in  another  group  (two- 
to-one  correspondence);  they  should 
be  able  to  recognize,  without  count- 
ing, groups  of  2,  3,  and  4 objects; 
they  should  be  able*  to  recognize, 
without  counting,  groups  of  5 to  10 
objects,  and  know  the  subgroups  into 
which  these  groups  can  be  separated; 
they  should  know  the  positional  mean- 
ings of  the  numbers  to  1 0;  they  should 
know  the  equivalence  values  of  pen- 


nies, nickels,  and  dimes,  and  be  able 
to  count  money  made  up  of  combina- 
tions of  these  coins.  All  of  these  ideas 
were  taught  and  developed  in  Our 
Number  Workshop  1. 

To  begin  the  work,  hold  up  a bunch 
of  pencils  (or  other  small  objects)  and 
ask,  “Are  there  enough  pencils  for 
each  child  in  the  class  to  have  one? 
How  can  we  find  out?’’  The  chil- 
dren should  suggest  giving  a pencil 
to  each  member  of  the  class,  and 
then  they  should  state  whether  there 
are  enough,  not  enough,  or  more 
than  enough  pencils.  Let  them  find 
out  if  there  are  enough  books  on  a 
shelf  for  each  child  to  have  one, 
enough  sheets  of  paper  in  a pile  for 
each  child  to  have  one,  etc.  Let  them 
discuss  other  situations  in  which  they 
might  use  a matching  procedure  to 
determine  the  number  of  objects 
needed,  such  as  laying  a place  at 
the  table  for  each  person  in  the  fam- 
ily, buying  a ticket  for  each  of  a 
group  at  the  movies,  etc.  Continue 
similar  activities  until  you  are  sure 
the  children  understand  what  is  meant 
by  enough,  not  enough,  and  more 
than  enough,  and  are  able  to  make 
these  judgments  by  pairing. 

[Worksheet  1 can  be  used  at  this 
point..] 

Repeat  the  pairing  activities  used 
before  the  work  on  Worksheet  1 was 
done,  but  this  time  have  the  children 
make  a two-to-one  correspondence. 
For  example,  let  them  find  out  if 
there  are  enough  straws  in  a box  to 
put  two  in  each  of  several  paper  cups, 
enough  toy  cars  on  a table  to  put  two 
into  each  of  several  toy  garages,  etc. 
Be  sure  that  in  each  case  the  children 
state  whether  there  are  just  enough, 
not  enough,  or  more  than  enough  ob- 
jects. 

[Worksheet  2 can  be  used  at  this 
point.] 

Next,  the  children  should  review 
the  work  of  recognizing  groups  of  2, 


3,  and  4.  Cards  showing  groups  of 

2,  3,  and  4 objects  may  be  held  up 
before  the  class.  Have  the  children, 
one  at  a time,  respond  by  saying  the 
group  names  as  rapidly  as  they  can. 
Be  sure  they  do  not  have  time  to 
count.  The  pictures  may  be  drawn, 
stamped,  or  pasted  on  4"  x 6"  cards 
in  both  organized  and  unorganized 
groups.  If  Arithmetic  Readiness  Cards 
Set  1:  Grouping*  is  available,  the 
cards  showing  groups  of  2,  3,  and  4 
can  be  used. 

Since  markers  will  be  used  through- 
out the  year,  it  is  advisable  to  ac- 
cumulate a good  supply  of  them.  The 
work  will  be  more  interesting  for  the 
children  if  the  markers  they  use  are 
attractive  and  varied.  Objects  such 
as  pebbles,  corks,  buttons,  small  plas- 
tic disks,  and  shell  macaroni  make 
excellent  markers. 

For  each  lesson  In  which  markers 
will  be  used  in  teaching,  the  number 
of  markers  each  child  will  need  will 
be  suggested.  You  may  wish  to  give 
each  child  a handful  and  then  collect 
the  extra  ones  when  the  children  have 
arranged  the  groups,  or  you  may  r"..J 
it  easier  to  give  each  child  the  re- 
quired number. 

When  the  children  have  had  some 
practice  in  recognizing  groups  of  2, 

3,  and  4,  have  them  review  the  form- 
ing of  these  groups.  Give  each  child 
15  or  20  markers.  Ask  the  children  to 
arrange  the  objects  first  in  groups  of 
2,  then  in  groups  of  3,  then  in  groups 
of  4,  and  finally  in  groups  of  2,  3, 
and  4,  Tell  them  to  try  to  arrange  the 
groups  of  2,  3,  and  4 so  that  no  ob- 
jects are  left  over.  The  children  should 
learn  to  do  this  without  counting. 

[Worksheet  3 can  be  used  at  this 
point.] 

Next,  the  children  should  review 
groups  of  6,  8,  and  10.  They  should 

* Arithmetic  Readiness  Cards  Set  1:  Grouping,  by 
Maurice  L.  Hartung,  Henry  Van  Engen,  and  Helen 
Palmer.  Scott,  Foresman  and  Company. 
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recognize,  without  counting,  the  sub- 
groups that  make  up  these  groups. 
Emphasize  that  these  groups  can  be 
made  up  of  two  equal  groups  or  of 
groups  of  2,  and  that  each  can  be 
separated  into  two  equal  groups  or 
into  groups  of  2. 

Use  cards  showing  organized  and 
unorganized  groups  of  6,  8,  and  10, 
like  those  suggested  for  the  groups 
of  2,  3,  and  4,  or  use  rather  large 
markers  to  make  groups  on  a table 
where  they  can  easily  be  seen  by  all 
the  children.  Have  the  children  take 
turns  in  telling  how  many  objects  are 
in  each  group.  Encourage  the  children 
to  do  this  as  quickly  as  possible. 

After  some  practice  in  recognizing 
groups  of  6,  8,  and  1 0,  give  each 
child  20  or  30  markers.  Tell  the  chil- 
dren to  arrange  groups  of  6,  8,  and 
10  on  their  desks  without  counting. 
Be  sure  that  they  make  a group  of  6 
by  joining  a group  of  2 to  a group  of 
4;  that  they  make  a group  of  8 by 
joining  a group  of  2 to  a gr^up  of  6; 
and  that  they  make  a group  of  1 0 by 
joining  a group  of  2 to  a group  of  8. 
They  should  also  form  groups  of  6,  8, 
and  10  by  combining  two  equal 
groups.  Then  have  them  separate 
these  groups  into  two  equal  groups 
and  into  groups  of  2. 

[Worksheet  4 can  be  used  at  this 
point.] 

Give  the  children  practice  in 
quickly  recognizing  groups  of  5,  7, 
and  9 without  counting,  either  by 
using  sight  cards  or  by  showing  them 
groups  of  objects  arranged  on  a ta- 
ble. Emphasize  that  these  groups  can 
be  formed  by  joining  a single  object 
to  a group  of  4,  a group  of  6,  and  a 
group  of  8,  and  that  they  cannot  be 
made  by  combining  two  equal  groups. 
Emphasize  also  that  they  cannot  be 
separated  into  two  equal  groups  or 
into  groups  of  2. 

Let  the  children  practice  making 
groups  of  5,  7,  and  9 objects.  They 


should  learn  to  do  this  without  count- 
ing the  objects. 

[Worksheet  5 can  be  used  at  this 
point.  ] 

Before  doing  any  teaching  for 
Worksheet  6,  it  is  wise  to  determine 
the  degree  to  which  the  children  can 
read  number  words  and  symbols  and 
write  number  symbols.  They  should 
be  able  to  read  the  number  symbols 
1 , 2,  3,  . . . to  1 0 without  difficulty. 
Most  of  the  children  also  will  be  able 
to  write  the  symbols  with  reasonable 
ease.  If  any  of  them  have  difficulty 
in  writing  the  symbols,  give  special 
attention  to  developing  this  skill  dur- 
ing the  regular  writing  lesson.  Follow 
whatever  writing  procedures  are  in 
use  in  your  school.  The  number  words 
six,  seven,  eight,  nine,  and  ten  in 
written  form  may  be  new  to  some  of 
the  children.  All  of  the  ten  number 
words  may  be  new  to  some  of  the 
children.  All  new  words  should  be  in- 
troduced and  taught  according  to  the 
procedures  followed  in  the  regular 
reading  program.  A complete  list  of 
the  words  used  in  Our  Number  Work- 
shop 2 is  given  on  page  1 29  of  this 
Teaching  Guide. 

After  the  number  words  have  been 
introduced,  carry  out  some  activities 
to  help  the  children  relate  the  number 
words  to  the  symbols.  These  activities 
can  also  be  used  to  develop  the  posi- 
tional meanings  of  the  numbers  1 to 
10.  Provide  two  sets  of  markers  for 
each  child  in  the  group.  One  set 
should  show  the  number  symbols  1 to 
10;  the  other  set  should  show  the 
number  words  one  to  ten.  The  mark- 
ers in  the  two  sets  should  be  alike  in 
color,  shape,  and  size,  so  that  the 
children  must  read  the  word  or  symbol 
in  order  to  select  a marker. 

First,  review  the  positional  mean- 
ings of  the  numbers  1 to  5.  Start  by 
placing  five  objects,  such  as  books, 
in  a row  in  front  of  the  class.  As  you 
put  them  down,  say,  “One,  two,  three. 


four,  five."  Then  say:  “What  number 
goes  with  this  book?  [Point  to  the 
first  book.]  What  number  goes  with 
this  book?  [Point  to  the  last  book.] 
Jane,  find  the  middle  book.  What 
number  goes  with  it?  What  number 
goes  with  the  book  between  Book  1 
and  Book  3?  What  number  goes  with 
the  book  between  Book  3 and  Book 
5?  Jack,  count  off  the  books  by  start- 
ing at  this  end.  [Point  to  the  right.] 
Now  find  the  middle  book.  What  num- 
ber goes  with  it?  Find  Book  4.  Is  it  still 
next  to  Book  3?  What  number  goes 
with  the  book  on  the  other  side  of 
Book  4?" 

Have  the  children  select  the  mark- 
ers that  show  the  numerals  1 to  5 and 
arrange  them  in  sequence,  going  from 
left  to  right,  from  right  to  left,  from 
top  to  bottom,  and  from  bottom  to 
top.  Continue  to  emphasize  that  1 
and  5 are  at  the  ends  of  this  sequence, 
3 is  in  the  middle,  2 is  between  1 and 
3,  and  4 is  between  3 and  5.  When 
the  children  learn  these  relationships, 
they  will  be  able  to  put  the  series  in 
order  quickly  and  correctly,  going  in 
any  direction. 

Next,  tell  the  children  to  select  the 
markers  showing  the  number  words 
one  to  five.  Have  them  arrange  the 
markers  In  sequence  from  left  to 
right,  right  to  left,  etc.,  as  they  did 
the  markers  with  the  number  symbols. 
Have  them  match  the  proper  number 
symbol  marker  to  each  word  marker. 

When  the  children  can  identify  and 
match  the  number  words  and  the 
number  symbols  from  1 to  5 and 
understand  the  positional  relation- 
ships of  these  numbers,  teach  the 
sequence  6 to  10.  Place  a group  of 
five  books  or  blocks  on  a table  in 
front  of  the  room,  and  have  the  chil- 
dren count  them  off.  Then  put  down 
five  more  books,  one  by  one,  saying, 
“six,  seven,  eight,  nine,  ten.”  Be 
sure  to  leave  extra  space  between  the 
two  groups  of  5.  Then,  pointing  to 


Book  6,  ask,  "What  number  goes  with 
this  book?"  Point  to  Book  10  and  ask, 
"What  number  goes  with  this  book? 
What  number  goes  with  the  book  that 
is  in  the  middle?"  Emphasize  the  po- 
sitional relationships — that  6 and  10 
are  at  the  ends  of  the  group,  8 is 
in  the  middle,  7 is  between  6 and  8, 
and  9 is  between  8 and  10.  Also  re- 
late these  positions  to  the  positions  in 
the  series  1 to  5 — that  1 and  6 are 
at  the  beginning  of  their  groups,  5 
and  10  at  the  end,  and  3 and  8 in 
the  middle;  and  that  when  the  starting 
point  is  reversed,  1 becomes  10,  5 
becomes  6,  3 becomes  8,  etc. 

To  give  the  children  further  practice 
on  the  positional  meaning  of  the 
numbers  6 to  1 0 and  on  the  number 
words  six  to  ten,  use  the  number  word 
markers  six  to  fen  and  the  number 
symbol  markers  6 to  10  in  the  same 
activities  as  those  used  for  the  series 
1 to  5. 

[Worksheet  6 can  be  used  at  this 
point.  ] 

Next,  the  children  should  continue 
to  review  recognition  of  groups  and 
learn  to  identify  each  of  them  with 
the  appropriate  number  symbol. 
Arithmetic  Readiness  Cards  Set  1: 
Grouping  may  be  used  in  this  connec- 
tion also.  If  these  cards  are  not  avail- 
able, pictures  of  groups  of  objects 
can  be  drawn,  pasted,  or  stamped  on 
cards  or  pieces  of  oaktag.  Hold  the 
cards  up  one  by  one  and  have  the 
children  respond  by  selecting  and 
holding  up  the  marker  with  the  num- 
ber symbol  that  corresponds  to  the 
number  of  objects  in  the  group.  Or 
give  10  markers,  such  as  small  stones, 
to  each  child;  then  hold  up  a card 
showing  a number  symbol,  and  let 
the  children  make  a group  of  that 
size.  This  activity  should  be  used  with 
small  groups  of  children  so  that  you 
can  see  the  groups  the  children  make. 

[Worksheets  7 and  8 can  be  used 
at  this  point.] 


In  the  following  activities  it  is  de- 
sirable to  use  real  coins  if  possible. 
Toy  money  is  a poor  substitute  be- 
cause it  gives  the  child  no  experience 
with  the  physical  properties  of  coins 
— their  feel,  size,  and  appearance. 
Each  child  should  have  a dime,  two 
nickels,  and  ten  pennies.  Perhaps 
some  of  the  children  will  be  able  to 
bring  the  money  from  home.  Each 
child  will  need  a set  of  markers  with 
the  numerals  1 to  9 and  0 written 
on  them.  He  will  also  need  one  or  two 
markers  with  the  cent  sign  ((/)  written 
on  them. 

Let  the  children  talk  about  the 
money  they  have  to  spend  and  what 
they  spend  it  for.  Show  them  a nickel, 
a dime,  and  a penny,  and  be  sure 
they  can  identify  the  coins.  Explain  to 
them  that  the  words  "cent"  and 
"penny"  are  interchangeable.  Explain 
further  that  one  dime  is  worth  ten 
pennies  or  two  nickels,  and  a nickel 
is  worth  five  pennies.  Have  the  chil- 
dren count  ten  pennies  and  put  them 
in  a pile  beside  a dime.  Tell  them 
that  a dime  can  also  be  called  "ten 
cents"  because  it  is  worth  ten  pen- 
nies. Then  have  them  put  two  nickels 
in  a pile  beside  the  dime.  Explain 
again  that  a dime,  two  nickels,  or  ten 
cents, are  equivalent  in  value.  Then 
have  the  children  count  five  pennies 
and  put  them  in  a pile  beside  a nickel. 
Tell  them  that  since  a nickel  is  worth 
five  pennies,  it  may  be  called  "five 
cents."  Have  them  put  the  nickel  and 
the  five  pennies  together  in  a pile  be- 
side the  dime  and  explain  that,  since 
five  pennies  are  worth  a nickel  and 
two  nickels  are  worth  a dime,  a nickel 
and  five  pennies  are  also  worth  a 
dime.  Give  the  children  experience  in 
counting  amounts  of  money  up  to  1 0^. 
Be  sure  that  when  they  are  counting 
an  amount  made  up  of  a nickel  and 
pennies  they  always  count  the  nickel 
first,  saying,  for  example,  "Five,  six, 
seven  cents.”  Have  the  children  count 


out  coins  on  their  desks  as  you  call 
out  amounts.  Have  them  arrange 
their  numbered  markers  to  show  the 
amounts.  Be  sure  they  always  put  a 
marker  having  a cent  sign  after  the 
marker  that  shows  the  amount. 

[Worksheet  9 can  be  used  at  this 
point.] 


On  this  page  the  children  review  one- 
to-one  correspondence,  or  pairing  the 
members  of  two  groups.  They  evalu- 
ate the  results  and  use  the  appropri- 
ate response  marks — 0 for  more, 
too  many,  more  than  enough,  etc.,  and 
O for  fewer,  too  few,  not  enough,  etc. 

To  introduce  Worksheet  1,  let  the 
children  talk  about  some  of  the  things 
they  do  at  a playground.  Tell  them 
that  you  are  going  to  draw  stick  fig- 
ures to  represent  boys  at  a play- 
ground. Draw  5 stick  figures  on  the 
chalkboard.  Draw  7 tops  under  the 
stick  figures.  [Be  sure  the  tops  and 
stick  figures  are  not  lined  up.]  Have 
one  of  the  children  put  a mark  on  a 
top  for  each  stick  figure.  Have  an- 
other child  cross  off  the  remaining 
tops.  Ask  if  there  are  too  many  or 
too  few  tops  for  each  boy  to  have 
one. 

Now  erase  the  7 tops  and  draw  2 
tops.  Also  make  a response  space 
like  those  shown  on  Worksheet  1 . Ask 
a child  to  pair  the  tops  and  the  boys 
by  drawing  a line  from  each  top  to  a 
boy.  Then  ask  if  there  are  too  many  or 
too  few  tops  for  the  boys.  Show  the 
children  how  to  make  the  mark  O 
for  too  few  in  the  response  space. 

Children  who  have  used  Our  Num- 
ber Workshop  1 will  be  familiar  with 
the  response  marks  • and  O.  If  any 
children  in  the  class  are  not  familiar 
with  these  marks,  make  them  on  the 
chalkboard  at  this  time.  Explain  that 
• is  used  to  show  more,  too  many, 
more  than  enough,  etc.,  and  that  its 
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meaning  is  suggested  by  the  effort 
needed  to  make  it.  The  mark  O is 
used  to  show  fewer,  not  enough,  etc., 
because  it  is  open  and  requires  less 
effort  to  make.  If  necessary,  let  the 
children  practice  making  the  marks. 

Before  starting  on  Worksheet  1, 
make  sure  that  the  children  under- 
stand how  to  use  markers  to  pair 
objects.  Point  out  that  the  number  of 
boy  stick  figures  in  the  small  pictures 
is  the  same  as  the  number  of  boys  in 
the  large  picture.  Also  point  out  that 
the  number  of  girl  stick  figures  is  the 
same  as  the  number  of  girls  In  the 
large  picture.  If  necessary,  let  the  chil- 
dren use  markers  to  make  a one-to- 
one  correspondence.  [Have  the  chil- 
dren place  markers  on  the  boys  (or 
girls)  in  the  large  picture  and  move 
the  markers  to  the  stick  figures  in  each 
small  picture.] 

Next,  the  children  are  to  pair  the 
members  of  a set  of  objects  in  the 
large  picture  with  objects  of  the  same 
kind  in  the  first  small  picture  [the 
swings] . Again,  markers  may  be  used, 
or,  if  the  children  prefer,  they  may 
make  little  marks  on  the  objects  as 
they  match  them.  When  the  children 
have  done  this,  the  swings  that  have 
no  markers  (or  marks)  on  them  should 
be  crossed  off. 

Now  the  children  make  a one-to- 
one  correspondence  between  the 
swings  that  have  not  been  crossed 
off  and  the  stick  figures  by  drawing 
a line  from  a swing  to  a stick  figure. 
They  decide  that  there  are  fewer 
swings  than  boys  and  make  the  cor- 
rect response  mark  [O]  in  the  red 
response  space.  This  procedure  should 
be  adapted  for  each  small  picture. 

It  will  be  necessary  to  work  with 
the  children  to  get  them  started  on 
each  of  the  procedures  outlined 
above.  When  they  have  finished,  let 
them  discuss  and  correct  their  own 
work.  You  may  need  to  work  through 
the  entire  page  with  the  slow  learners. 


Comments 

On  this  page  the  children  review  two- 
to-one  and  one-to-two  correspond- 
ence. 

Introduce  this  page  by  asking  the 
children  if  they  have  ever  taken  a 
lunch  to  a playground  or  to  a picnic. 
Let  them  talk  about  picnic  lunches  and 
what  they  might  play  on  at  a play- 
ground. Discuss  the  fact  that  two  chil- 
dren ride  on  one  teeter-totter  and 
that  two  children  might  play  with  one 
ball,  Then  bring  out  that  one  child 
might  eat  two  sandwiches  or  two  ap- 
ples and  that  he  would  need  two 
skates  if  he  wanted  to  roller-skate. 

On  the  chalkboard  draw  6 stick 
figures  and  8 or  10  teeter-totters. 
Draw  a ring  around  2 children,  and 
then  draw  a line  from  the  ring  to 
one  of  the  teeter-totters.  Explain  what 
this  shows  [that  two  children  play  on 
each  teeter-totter].  Do  this  for  all  of 
the  stick  figures,  and  cross  out  the 
extra  teeter-totters.  Draw  6 more  stick 
figures  and  14  or  16  apples.  Draw  a 
ring  around  2 apples,  and  draw  a line 
from  the  ring  to  one  stick  figure.  Ex- 
plain what  this  shows  [that  each  child 
gets  2 apples].  Cross  out  the  extra 
apples. 

Now  let  the  children  discuss  Work- 
sheet 2.  Direct  attention  to  the  strips 
of  pictures.  Tell  them  that  the  stick 
figures  represent  6 children  who  came 
to  a playground  to  play  with  the  red 
objects  shown  and  to  eat  a picnic 
lunch.  Explain  that,  for  each  strip,  they 
should  decide  whether  2 children 
would  use  one  of  the  red  objects  [a 
teeter-totter,  a sailboat,  a ball]  or 
whether  one  child  would  use  2 of  the 
red  objects  [apples,  sandwiches, 
roller  skates].  Then  follow  the  direc- 
tions as  outlined  in  the  keyed  notes 
on  page  9 of  this  Teaching  Guide. 

First  have  the  children  make  a one- 
to-one  correspondence  between  the 
teeter-totters  in  the  big  picture  at  the 


left  and  the  red  teeter-totters  in  the 
first  strip  at  the  right,  and  cross  out 
the  extra  red  teeter-totters.  Then  they 
are  to  decide,  for  each  strip,  whether 
the  correspondence  should  be  that  of 
2 stick  figures  to  one  red  object  or  of 
one  stick  figure  to  2 red  objects.  They 
show  the  correspondence  by  encir- 
cling 2 stick  figures  and  drawing  a 
line  to  one  object  or  encircling  2 ob- 
jects and  drawing  a line  to  one  stick 
figure. 

With  some  children,  it  may  be  ad- 
visable to  complete  the  first  corre- 
spondence (that  of  objects  in  the  large 
picture  with  like  objects  in  the  small 
pictures)  for  all  the  strips  before  be- 
ginning the  second.  With  a bright  or 
average  group,  it  will  be  necessary  to 
work  through  only  two  or  three  of  the 
strips  to  decide  whether  the  strips 
should  show  one  child  for  2 objects 
or  2 children  for  one  object.  These 
children  can  then  finish  the  page  in- 
dependently. 

If  you  correct  and  evaluate  the 
work,  it  will  be  necessary  for  you  to 
look  at  each  child’s  worksheet,  since 
the  pages  can  be  marked  correctly  in 
different  ways.  There  will  be  no  need 
to  check  the  work  done  by  a slow 
group,  since  you  will  observe  and 
help  them  while  they  work  through  at 
least  four  of  the  strips. 


Comments 

On  this  page  the  children  review  the 
recognition  of  groups  of  2,  3,  and  4 
without  counting. 

Introduce  this  page  by  having  a 
child  drop  about  a dozen  jacks  (or 
some  other  even  number  of  jacks)  at 
random  on  a large  sheet  of  paper. 
(Wrapping  paper  may  be  used.)  Ask 
the  children  to  see  the  jacks  in  groups 
of  2,  and  let  various  children  point 
out  groups  of  2 jacks.  Let  a child  draw 
rings  around  groups  of  2 jacks.  Be 
sure  he  does  not  change  the  position 
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of  the  jacks.  If  he  has  trouble  includ- 
ing all  the  jacks,  let  him  plan  the 
groups  again. 

Increase  the  number  of  jacks  to  1 5, 
and  tell  the  children  that  this  time  they 
are  to  see  groups  of  3.  Using  a fresh 
sheet  of  paper  each  time,  have  vari- 
ous children  draw  rings  around  groups 
of  3 jacks.  Get  the  children  to  plan 
the  groups  before  they  draw  the  rings. 

Increase  the  number  of  jacks  to  1 6, 
and  have  the  children  plan  and  en- 
circle groups  of  4. 

Have  the  children  open  their  books 
to  Worksheet  3,  and  explain  what 
they  are  to  do.  They  are  to  encircle 
groups  of  2 in  the  two  pictures  of 
jacks;  groups  of  3 in  the  two  pictures 
of  tops;  groups  of  4 in  the  two  pictures 
of  balls;  and  groups  of  2,  3,  and  4 in 
the  two  pictures  of  blocks.  Give  direc- 
tions for  each  pair  of  pictures,  and 
have  the  children  complete  the  work 
for  those  two  pictures  before  you  give 
directions  for  the  next  pair.  Remind 
the  children  that  when  they  encircle 
a group  of  objects,  the  objects  in  that 
group  should  be  close  together.  Warn 
them  to  plan  the  groups  before  they 
encircle  them,  so  that  in  each  picture 
every  object  is  included  in  a group. 
Warn  them  also  that  no  object  may 
be  used  more  than  once. 

An  average  or  bright  group  should 
be  able  to  do  the  work  on  this  page 
independently  if  they  are  given  sepa- 
rate instructions  for  each  pair  of  pic- 
tures. A slow  group  will  need  help  and 
supervision. 

Since  there  are  many  different  ways 
of  grouping  the  objects  in  the  pic- 
tures, each  page  will  have  to  be 
checked  individually.  Perhaps  some 
children  can  check  their  own  work. 


“fr  Comments 

On  this  page  the  children  review  the 
groups  of  6,  8,  and  10  by  recognition 
of  their  subgroups. 


Introduce  the  page  by  giving  each 
child  a small  piece  of  paper  (about 
3"  X 5")  and  about  12  markers.  Tell 
the  children  to  pretend  that  the  paper 
is  a pond  and  the  markers  are  ducks. 
Have  them  arrange  their  markers  in 
groups  around  the  pond.  Be  sure  that 
the  markers  in  each  group  are  close 
together  and  the  groups  of  markers 
are  a reasonable  distance  from  each 
other.  If  necessary,  draw  a picture  of 
a pond  on  the  board  and  put  groups 
of  X’s  around  it  to  represent  the  mark- 
ers. 

Now  tell  the  children  that  just  6 of 
the  ducks  are  going  into  the  pond. 
Look  at  the  groups  of  markers  the 
children  have  arranged  to  be  sure 
that  each  child  has  a set  of  subgroups 
that  will  make  6.  Have  each  child  de- 
cide which  groups  he  wants  to  put  in 
the  pond.  Be  sure  to  explain  that  en- 
tire groups  must  be  used,  and  no  more 
than  6 are  to  be  put  into  the  pond. 
Let  the  children  show  you  which 
groups  they  have  decided  to  put  in 
the  pond.  Finally,  have  the  children 
put  their  groups  of  markers  in  the 
pond.  Repeat  this  activity  several 
times,  and  ask  the  children  to  use  a 
different  arrangement  of  groups  of 
markers  each  time. 

Now  tell  the  children  that  they  are 
to  put  just  8 ducks  into  the  pond.  Have 
them  make  a new  arrangement  of 
groups  of  markers  and  decide  which 
groups  they  are  going  to  use  to  show 
8 ducks  in  the  pond.  Let  them  put  the 
ducks  into  the  pond.  Inspect  what  they 
have  done  to  be  sure  it  is  correct.  Re- 
peat this  activity  several  times. 

Tell  the  children  they  are  to  put  10 
ducks  into  the  pond.  Have  them  re- 
arrange their  markers  again.  Work 
with  the  children  until  you  are  sure 
they  can  combine  subgroups  to  make 
groups  of  1 0. 

Ask  the  children  to  open  their  books 
to  Worksheet  4.  Point  out  that  in  each 
picture  in  the  first  vertical  strip  they 


are  to  combine  subgroups  to  niake 
groups  of  6.  In  the  second  vertical 
strip,  they  are  to  combine  subgroups 
to  make  groups  of  8.  In  the  third  ver- 
tical strip,  they  are  to  combine  sub- 
groups to  make  groups  of  10.  Give 
directions  for  one  strip  at  a time.  Let 
the  children  complete  the  work  for  a 
strip  before  you  give  them  directions 
for  the  next  strip. 

The  children  select  the  groups  they 
are  going  to  combine  to  make  a group 
of  6 or  8 or  10,  draw  a ring  around 
each  of  those  groups,  and  draw  a 
line  from  the  rings  to  the  red  object 
in  the  center  of  the  picture.  Be  sure 
they  understand  that  they  must  use 
whole  groups  of  objects.  Point  out 
that  sometimes  they  may  use  a single 
object  if  it  is  by  itself  in  the  picture. 

The  techniques  suggested  above 
can  be  used  for  an  average  or  bright 
group  of  pupils.  With  a slow  group, 
you  should  adapt  these  suggestions  so 
that  each  activity  with  markers  comes 
before  the  work  with  the  strip  of  pic- 
tures to  which  it  applies.  Check  the 
work  of  a slow  group  for  each  set  of 
exercises  before  going  on  to  the  next 
strip  of  pictures. 

Since  several  correct  responses  are 
possible  for  each  picture  on  Work- 
sheet 4,  allow  the  children  to  com- 
pare and  discuss  their  own  work.  Such 
discussion  and  evaluation  will  give 
them  more  experience  in  combining 
subgroups  to  make  groups  of  6,  8, 
and  10. 


Comments 

On  this  page  the  children  review  the 
groups  of  5,  7,  and  9 by  recognition 
of  their  subgroups. 

This  page  may  be  introduced  in  the 
manner  suggested  for  Worksheet  4. 
Give  each  child  about  1 2 markers 
and  a small  card  or  piece  of  paper. 
Tell  the  children  to  pretend  that  the 
card  is  a market  basket  and  the  mark- 


/ 


ers  are  carrots.  Have  them  arrange 
their  markers  in  groups  around  the 
card.  If  necessary,  demonstrate  on  the 
chalkboard  how  to  arrange  the  groups 
by  making  a ring  to  represent  a mar- 
ket basket  and  X’s  to  represent  car- 
rots. 

Tell  the  children  they  are  to  put  5 
carrots  in  the  basket.  Remind  them 
that  they  must  use  entire  groups,  but 
that  they  can  use  a single  marker  if 
it  is  alone.  Look  at  the  groups  of  mark- 
ers the  children  have  arranged  to  be 
sure  each  child  has  a set  of  subgroups 
of  5 among  them.  Then  have  the  chil- 
dren show  which  groups  they  have 
decided  to  put  in  the  basket.  The 
children  should  repeat  this  activity 
several  times,  using  different  arrange- 
ments of  groups  of  markers. 

Using  the  procedure  suggested 
above,  have  the  children  rearrange 
the  markers  and  combine  groups  to 
make  a group  of  7.  Then  have  them 
make  groups  of  9.  Do  not  hurry  with 
this  part  of  the  work.  The  more  prac- 
tice the  children  get  In  combining 
groups  by  using  markers,  the  better 
their  understanding  will  be  of  the  ad- 
dition basic  facts. 

This  page  is  like  Worksheet  4,  ex- 
cept that  the  children  make  groups  of 
5,  7,  and  9.  When  they  have  com- 
pleted the  activities  with  markers, 
have  them  open  their  books  to  Work- 
sheet 5.  Give  directions  for  one  verti- 
cal strip  at  a time.  Let  the  children 
complete  the  work  for  a strip  before 
you  give  them  directions  for  the  next 
strip.  The  response  technique  is  the 
same  as  that  used  for  Worksheet  4. 


Comments 

On  this  page  the  children  review  the 
positional  meaning  of  the  numbers  1 
to  1 0.  They  also  review  the  symbols 
for  the  numbers  1 to  10  and  practice 
recognition  of  the  number  words  one 
to  ten. 


Number  words  and  numerals  ap- 
pear on  this  page  for  the  first  time  in 
this  book.  Since  the  pupils  may  have 
encountered  some  of  the  number 
words  already,  it  would  be  wise  to 
find  out  which  of  these  number  words 
are  included  in  your  school’s  reading 
program.  The  number  words  that  the 
children  are  least  familiar  with  are 
obviously  those  that  must  receive  the 
most  attention. 

In  the  work  with  this  page,  use  the 
ordinal  number  words  first,  second, 
third,  fourth,  and  fifth  orally,  and  en- 
courage their  use  by  the  children. 

Introduce  this  page  by  reviewing 
the  numerals  1 to  10  and  the  number 
words  one  to  ten.  For  this  purpose 
you  may  use  sight  cards,  write  num- 
ber words  and  numerals  on  the  board, 
or  provide  markers  that  show  number 
words  and  numerals. 

Line  up  10  toys  on  a table  where 
they  can  be  seen  easily.  Leave  some 
extra  space  between  the  two  groups 
of  5.  Nine  of  the  toys  should  be 
exactly  alike,  and  one  should  be  dif- 
ferent from  the  others  (for  example, 
9 red  cars,  and  one  blue  car,  or  9 
cubes  and  one  rectangular  prism).  Be 
sure  that  all  the  children  know  the 
directions  left  and  right.  Ask  the  chil- 
dren what  number  goes  with  the  “dif- 
ferent” toy,  starting  at  the  left.  [Point 
to  the  left.]  Change  the  position  of 
the  toy  and  ask  what  number  goes 
with  it  now.  Repeat  this  activity  sev- 
eral times.  Then  write  the  number 
words  and  the  symbols  on  the  board. 
Ask  a child  to  tell  what  number  goes 
with  the  odd  toy,  and  have  another 
child  point  to  the  proper  numeral  and 
number  word  on  the  board.  Continue 
this  activity  until  you  are  sure  the 
children  can  identify  any  position  in 
the  series  1 to  1 0,  starting  at  the  left, 
and  can  recognize  the  number  words 
and  symbols. 

Now  line  up  the  toys  again  and  re- 
peat the  activity  suggested  above. 


but  this  time  have  the  children  iden- 
tify positions  starting  at  the  right.  Con- 
tinue until  you  are  sure  the  children 
can  identify  any  position  in  the  1 to 
1 0 series. 

Now  have  the  children  open  their 
books  to  Worksheet  6.  Give  directions 
for  using  the  page  as  indicated  in 
the  keyed  notes  on  page  1 1 . 

This  worksheet  can  be  checked  by 
using  a transparent  overlay  showing 
the  correct  responses.  Make  the  over- 
lay by  clipping  a piece  of  transparent 
tissue  or  tracing  paper  over  the  page 
in  your  Workshop  after  you  have 
made  rings  around  the  correct  re- 
sponses; then  trace  these  numerals 
and  number  words.  The  tracings  on 
the  overlay  can  be  compared  with 
each  child’s  worksheet  very  quickly. 


m Comments 

On  this  page  the  children  continue  to 
review  recognition  of  the  numerals 
1 to  10.  They  associate  each  numeral 
with  a group  of  objects. 

To  introduce  this  page,  give  each 
child  about  10  small  objects  for  mark- 
ers. On  the  chalkboard  write  the  nu- 
merals 1 to  10  in  random  order.  Tell 
the  children  to  arrange  markers  in 
three  groups  of  3,  and  to  push  aside 
any  markers  that  are  left  over.  Ask 
them  how  many  markers  there  are  in 
all  in  the  three  groups  of  3.  Have 
one  of  the  children  find  and  point  to 
the  numeral  9 on  the  board.  Con- 
tinue in  this  way  until  you  have  re- 
viewed the  combinations  of  subgroups 
that  make  the  groups  1 to  10. 

Ask  the  children  to  open  their 
books  to  Worksheet  7.  Tell  them  that 
for  each  picture  they  are  to  decide, 
without  counting,  how  many  objects 
are  in  each  group  and  encircle  the 
numeral  that  indicates  the  correct 
number.  Work  with  them  as  they  do 
the  first  exercise  or  two;  then  let  them 
finish  the  page  independently. 
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With  a slow  group,  it  may  be  nec- 
essary to  work  through  the  first  two 
rows  of  exercises.  Be  sure  to  let  them 
get  some  independent  practice,  even 
if  they  do  not  finish  all  the  exercises 
on  the  page. 

A tissue  overlay,  like  the  one  de- 
scribed for  use  with  page  6,  may  be 
used  to  check  this  worksheet. 


On  this  page  the  children  review 
the  idea  of  using  two  numbers  to  lo- 
cate position. 

On  page  6 the  children  reviewed 
the  positional  meanings  of  1 to  10. 
They  were  reminded  that  the  posi- 
tional relationships  in  the  series  1 to 
1 0 are  the  same  whether  the  series 
is  counted  off  from  left  to  right,  right 
to  left,  bottom  to  top,  or  top  to  bot- 
tom. Now  they  use  two  numbers  to 
locate  a position  within  a region  that 
is  marked  off,  both  horizontally  and 
vertically,  like  a checkerboard. 

Introduce  this  page  by  using  a 
large  sheet  of  wrapping  paper  that 
you  have  prepared  in  this  way:  Fold 
it  in  fourths,  and  draw  heavy  lines  on 
the  folds.  Divide  each  quarter  into 
25  “boxes.”  Refold  the  sheet  of  pa- 
per so  that  only  the  top  left  quarter 
can  be  seen.  Hold  it  up  so  that  all 
the  children  can  see  it,  and  explain 
what  you  mean  by  rows  and  “boxes.” 
Let  a child  count  off  the  rows,  starting 
at  the  top.  Let  another  child  count  them 
off,  starting  at  the  bottom.  Let  two 
children  count  off  the  boxes,  one 
starting  at  the  left,  and  the  other 
starting  at  the  right.  Unfold  the  sheet 
so  that  the  left  half  is  visible.  Have 
the  children  count  off  rows  and  boxes 
again,  starting  at  the  top,  the  bot- 
tom, the  left,  and  the  right.  Get  the 
children  to  observe  that  there  are  10 
rows,  but  only  5 columns  of  boxes. 
They  should  observe  the  heavy  black 
line  between  rows  5 and  6. 


Now  open  the  sheet  completely 
and  fasten  it  in  a place  where  all  the 
children  can  see  it.  Have  the  children 
count  off  the  rows  and  boxes,  and 
get  them  to  observe  the  10  columns 
of  boxes  and  the  heavy  black  line 
between  the  fifth  and  sixth  columns. 

Now,  using  the  sheet,  show  the 
children  how  to  locate  a box.  First, 
write  the  numerals  4 and  2 on  the 
board  and  draw  a square  around  the 
2 (see  the  key  on  page  9).  Tell  the 
children  that  the  first  numeral  gives 
the  number  of  the  row  they  are  to 
find,  and  the  second  numeral  gives 
the  number  of  the  box  in  that  row. 
Count  off  the  row,  starting  at  the  top; 
then  count  off  the  box,  starting  at  the 
left.  Make  an  X in  it. 

Have  several  children  locate  rows 
and  boxes,  starting  at  the  top  and 
left.  They  might  make  X’s  or  draw 
apples  or  balls  in  the  boxes.  When 
you  are  sure  the  children  understand 
how  to  locate  rows  and  boxes  from 
the  top  and  left,  have  them  locate 
rows  and  boxes  from  the  bottom  and 
left.  Continue  by  having  them  locate 
rows  and  boxes  starting  at  the  top 
and  right  and  the  bottom  and  right. 

Worksheet  8 is  divided  into  hori- 
zontal rows  that  may  be  counted  off 
from  tpp  to  bottom  or  from  bottom  to 
top.  The  rows  are  divided  by  vertical 
lines  into  columns  of  boxes  that  may 
be  counted  off  from  left  to  right  or 
from  right  to  left.  The  heavy  black 
line  between  the  fifth  and  sixth  rows 
and  between  the  fifth  and  sixth  col- 
umns of  boxes  will  help  the  children 
in  locating  rows  and  boxes.  The  red 
toys  printed  on  the  page  will  serve 
this  purpose  also.  The  red  truck  is  in 
Row  1,  Box  1,  starting  at  the  top  and 
left,  but  it  is  in  Row  1 0,  Box  1 0, 
starting  at  the  bottom  and  right.  Be- 
fore the  children  begin  drawing  the 
objects  on  Worksheet  8,  let  them 
practice  locating  the  five  red  toys 
from  various  starting  points. 


The  objects  to  be  located  and 
drawn  by  the  children  are  in  the  two 
columns  on  the  left  side  of  Worksheet 
9.  They  are  to  draw  each  of  these 
objects  in  the  row  and  box  indicated 
by  the  two  numerals  beside  the  object. 
The  first  numeral  gives  the  number  of 
the  row,  and  the  numeral  in  the 
square  tells  the  number  of  the  box  in 
that  row.  For  example,  the  first  item 
of  the  black  column  tells  the  children 
to  draw  a picture  of  a balloon  in 
Row  4,  Box  2.  First  the  children 
draw  the  objects  listed  in  the  black 
column  in  boxes  located  by  counting 
off  from  the  top  and  left.  Then  they 
use  this  key  column  again  and  draw 
the  same  objects,  but  this  time  they 
count  off  from  the  bottom  and  left. 
The  red  key  column  may  be  used  in 
four  ways:  starting  at  the  top  and 
left;  the  top  and  right;  the  bottom  and 
left;  and  the  bottom  and  right.  The 
children  should  use  a different  color 
of  crayon  for  each  set  of  drawings. 
If  the  children  use  the  colors  sug- 
gested in  Note  3 on  page  1 2 of  this 
Teaching  Guide,  the  work  of  checking 
the  accuracy  of  the  location  of  their 
drawings  will  be  greatly  facilitated. 

Although  Worksheet  8 and  the  keys 
on  Worksheet  9 may  be  used  to  lo- 
cate boxes  in  six  ways,  no  group  of 
children  should  be  expected  to  do  all 
of  them.  A slow  group  will  do  well  to 
complete  the  first  exercise  with  rea- 
sonable accuracy.  An  average  or 
bright  group  should  complete  three 
of  the  exercises.  The  remaining  ex- 
ercises may  be  used  as  optional  work 
for  bright  children,  or  you  may  come 
back  to  this  worksheet  later  in  the 
year  to  strengthen  the  children's  un- 
derstanding of  how  to  use  two  num- 
bers to  locate  a position. 

In  evaluating  the  children’s  work, 
no  emphasis  should  be  placed  on  the 
quality  of  the  drawing.  Any  drawing 
that  is  identifiable  as  the  correct  sym- 
bol is  acceptable. 
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For  checking  Worksheet  8,  moke 
an  overlay  by  clipping  a sheet  of 
transparent  paper  over  the  worksheet 
and  tracing  the  heavy  black  lines  that 
divide  the  page  in  fourths,  as  well  as 
the  other  horizontal  and  vertical  lines. 
Using  the  reproduction  of  Worksheet 
8 on  page  1 2 of  this  Teaching  Guide, 
write  on  the  overlay  in  each  box  the 
name  of  the  object  and  the  color,  as 
shown.  When  the  overlay  Is  prepared 
in  this  way,  each  child's  worksheet 
can  be  checked  easily. 


On  this  page  the  children  review  the 
identification  of  nickels,  dimes,  and 
cents,  or  “pennies,”  ond  also  the  cent 
sign.  They  also  review  counting 
amounts  of  money  up  to  10  cents. 

To  introduce  this  page,  put  a few 
pennies,  nickels,  and  dimes  on  a 


table  or  desk  where  the  children  can 
see  them.  Ask  various  children  to 
point  out  a dime,  a penny,  a nickel, 
two  nickels,  five  pennies,  etc.  Con- 
tinue this  activity  until  you  are  sure 
every  child  can  identify  these  coins. 
Then  have  the  children  count  out  coins 
that  make  up  various  amounts  of 
money  up  to  ten  cents — 7<f,  2<t,  9<t, 
etc.  When  it  is  possible,  have  them 
show  more  than  one  selection  of  coins 
for  each  amount. 

Write  the  cent  sign  on  the  board, 
and  ask  the  children  what  it  means. 
Then  write  8(?,  2i,  7i,  etc.  Ask  the 
children  what  they  could  buy  with 
each  amount  of  money  and  what 
coins  they  could  use. 

Have  the  children  open  their  books 
to  Worksheet  9.  Have  a child  tell  the 
prices  of  the  different  toys.  If  you  are 
working  with  a bright  group  of  chil- 
dren, ask  them  to  tell  what  they  think 


they  are  to  do.  Then,  after  demon- 
strating on  the  board,  tell  them  to 
draw  a ring  around  the  coins  they 
would  use  to  buy  the  toy  in  each  pic- 
ture. The  remaining  coins  may  be 
crossed  off. 

With  an  average  group,  you  may 
need  to  work  through  only  the  first 
exercise  or  two.  A slow  group  will 
need  more  help.  You  will  probably 
have  to  work  with  them  while  they  do 
half  of  the  exercises.  Encourage  them 
to  do  at  least  a few  independently. 

When  the  children  have  completed 
the  exercises  on  Worksheet  9,  let 
them  compare  and  discuss  their  work. 
If  you  prefer  to  do  the  evaluating,  it 
will  be  necessary  to  look  at  each  page 
individually,  since  several  correct  re- 
sponses are  possible  for  each  picture. 


1 Give  each  child  7 markers.  Tell 
the  children  to  put  a marker  on  each 
swing  in  the  big  picture,  then  move 
the  markers,  one  by  one,  to  the  red 
swings  in  the  first  small  picture.  Have 
them  cross  out  all  the  swings  that 
have  no  markers  on  them. 

2 Tell  the  children  to  draw  a line 
from  each  stick  figure  to  a red  swing 
that  is  not  crossed  off,  until  all  the 
stick  figures  or  all  the  swings  have 
been  used. 

3 Tell  the  children  to  make  the  mark 
• in  the  red  response  space  if  there 
are  more  swings  than  boys.  If  there 
are  fewer  swings  than  boys,  they  are 
to  make  the  mark  O. 

4 Adapt  this  procedure  for  each 
small  picture. 
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1 Give  each  child  12  markers.  Ask 
the  children  to  put  a marker  on  each 
teeter-totter  in  the  big  picture  at  the 
left,  then  to  move  the  markers,  one 
by  one,  to  the  red  teeter-totters  in  the 
top  strip  at  the  right.  Then  they  should 
cross  out  all  the  teeter-totters  that 
have  no  markers  on  them. 

2 Tell  the  children  to  decide  whether 
to  put  2 stick  figures  with  one  teeter- 
totter  or  2 teeter-totters  with  one  stick 
figure.  Then  they  should  draw  a ring 
around  2 stick  figures  and  draw  a 
line  from  the  ring  to  one  teeter-totter. 
They  should  continue  to  do  this  until 
all  the  stick  figures  or  all  fhe  teeter- 
totters  have  been  used. 

3 Adapt  this  procedure  for  each 
strip  of  pictures. 


1 Direct  attention  to  the  two  pic- 
tures of  jacks.  Tel!  the  children  to 
draw  rings  around  groups  of  2 jacks 
each.  In  each  picture,  all  the  jacks 
must  be  used,  and  each  jack  may  be 
used  in  only  one  group.  Remind  the 
children  to  plan  all  the  groups  before 
they  draw  the  rings.  Let  them  com- 
plete this  work. 

2 Direct  attention  to  the  two  pic- 
tures of  tops.  Tell  the  children  to  en- 
circle groups  of  3.  Adapt  the  instruc- 
tions in  Note  1 . 

3 Direct  attention  to  the  two  pictures 
of  balls.  Tell  the  children  to  encircle 
groups  of  4.  Adapt  the  instructions  in 
Note  1 . 

4 Direct  attention  to  the  two  pictures 
of  blocks.  Tell  the  children  to  encircle 
groups  of  2,  3,  and  4.  Adapt  the 
instructions  in  Note  1.  Be  sure  they 
encircle  groups  of  2,  of  3,  and  of  4 in 
each  picture  of  blocks. 
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1 Direct  attention  to  the  groups  of 
ducks  in  the  first  picture.  Tell  the 
children  that  they  are  to  put  just  6 of 
the  ducks  into  the  pond.  Explain  that 
they  are  to  draw  rings  around  entire 
groups  of  ducks  and  then  draw  lines 
from  the  rings  to  the  pond.  Look  at 
their  work  to  be  sure  they  understand 
and  are  responding  correctly. 

2 Have  the  children  follow  the  same 
procedure  for  the  other  three  pictures 
in  the  first  vertical  strip. 

3 Have  the  children  draw  rings 

around  groups  to  make  a group  of  8 
in  each  picture  in  the  middle  vertical 
strip.  Adapt  Note  1 . 

4 Have  the  children  draw  rings 

around  groups  to  make  a group  of  10 
in  each  picture  in  the  third  vertical 
strip.  Adapt  Note  1 . 


1 Direct  attention  to  the  picture  of 
the  carrots  and  the  basket.  Tell  the 
children  that  they  are  to  put  just  5 of 
the  carrots  in  the  basket.  Explain  that 
they  are  to  draw  rings  around  entire 
groups  of  carrots  and  then  draw  lines 
from  the  rings  to  the  basket.  Look  at 
their  work  to  be  sure  they  understand 
and  are  responding  correctly. 

2 Have  the  children  follow  the  same 
procedure  for  the  other  three  pictures 
in  the  first  vertical  strip. 

3 Have  the  children  draw  rings 

around  groups  to  make  a group  of  7 
in  each  picture  in  the  middle  strip. 
Adapt  Note  1 . 

4 Have  the  children  draw  rings 

around  groups  to  make  a group  of  9 
in  each  picture  in  the  third  vertical 
strip.  Adapt  Note  1.  Let  the  children 
compare  and  discuss  their  work  when 
they  have  finished. 
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1 Direct  attention  to  the  top  picture 
[toy  cars].  Ask  the  children  what 
number  indicates  the  position  of  the 
red  car,  starting  at  the  left.  Then 
have  them  find  the  proper  numeral 
for  it  among  the  black  numerals  at  the 
left  and  encircle  it. 

2 For  each  of  the  other  pictures, 
have  the  children  decide  what  num- 
ber indicates  the  red  object,  starting 
at  the  left,  and  encircle  the  proper 
black  number  word  or  numeral. 

3 Call  attention  to  the  first  picture 
again.  Have  the  children  decide  what 
number  indicates  the  red  object,  start- 
ing at  the  right,  and  encircle  the 
proper  red  number  word. 

4 For  each  of  the  other  pictures, 
have  the  children  decide  what  number 
indicates  the  red  object,  starting  at 
the  right,  and  encircle  the  red  numeral 
or  number  word. 


1 Let  the  children  examine  and  dis- 
cuss the  page.  Then  direct  attention 
to  the  first  picture.  Ask  the  children 
to  decide,  without  counting,  how 
many  cars  there  are.  They  should  then 
find  the  appropriate  numeral  among 
the  red  numerals  below  the  cars  and 
encircle  it.  Examine  their  work  to  see 
that  they  are  responding  correctly. 

2 Have  the  children  encircle  the 
proper  numeral  for  each  of  the  other 
pictures  on  the  page. 
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1 Tell  the  children  to  draw  the  pic- 
tures specified  in  the  black  column  of 
numerals  and  pictures  on  Worksheet 
9 (a  balloon  in  Row  4,  Box  2)  in  the 
correct  boxes.  Have  them  start  at  the 
top  and  left  and  use  black  crayon 
or  pencil. 

2 Have  the  children  draw  the  pic- 
tures specified  in  the  black  column 
again,  this  time  locating  the  boxes  by 
starting  at  the  bottom  and  left  and 
using  red  crayon. 

3 The  pictures  indicated  In  the  red 
column  on  page  9 may  be  drawn  in 
blue,  starting  at  the  top  and  left;  in 
green,  starting  at  the  top  and  right; 
in  brown,  starting  at  the  bottom  and 
left;  and  in  yellow,  starting  at  the 
bottom  and  right.  If  the  children  use 
the  colors  suggested  here,  the  pictures 
they  draw  will  correspond  with  the 
answers  on  the  reproduced  page. 


1 Direct  attention  to  the  first  picture. 
Ask  how  much  the  toy  car  costs.  Tell 
the  children  to  draw  a ring  around 
the  coins  they  would  use  to  buy  the 
car.  Tell  them  to  cross  off  the  other 
coins  in  the  picture.  Remind  them  that 
the  coins  they  encircle  should  show 
just  enough  money  to  buy  the  car. 

2 Have  the  children  follow  the  same 
procedure  for  each  of  the  other  pic- 
tures on  the  page. 
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10-16  THE  GROUP  OF  5 AND  THE  GROUP  OF  3 


Objectives 

One  of  the  major  goals  in  the  study 
of  arithmetic  is  successful  problem 
solving.  This  is  best  achieved  by  pre- 
senting arithmetic  concepts  to  the 
child  in  an  orderly  and  organized 
way,  and  developing  them  slowly  and 
soundly. 

Among  the  first  of  the  funda- 
mentals to  be  learned  by  the  child  are 
the  concepts  of  addition  and  sub- 
traction. Understanding  these  opera- 
tions should  be  inseparably  involved 
with  learning  the  addition  and  sub- 
traction basic  facts.  In  this  arithmetic 
program,  these  concepts  and  facts 
are  taught  by  means  of  the  group 
idea.  First,  the  child  learns  to  recog- 
nize, without  counting,  groups  of  2, 
3,  and  4.  Then  he  learns  to  see  vari- 
ous combinations  of  these  groups  as 
groups  of  5 to  1 0,  and  he  comes  to 
understand  that  two  groups  are  often 
combined  to  make  a single  group. 
When  learning  to  recognize  groups, 
he  moves  two  groups  of  real  objects 
together  to  make  one  larger  group. 
Then  he  learns  that  sometimes  two 
groups  may  not  actually  be  combined, 
but  that  they  can  be  combined  men- 
tally, or  by  imagination.  These  com- 
bining actions,  both  actual  and 
imagined,  lead  to  the  concept  called 
addition.  In  the  next  stage,  he  learns 
to  make  and  understand  statements 
like  “3  dogs  plus  2 dogs  are  5 dogs” 
that  are  associated  with  the  nu- 
merousness of  two  groups,  the  action 
of  combining,  and  the  numerousness 
of  the  resulting  group. 

In  the  same  way  the  child  learns 
that  a single  group  may  be  separated 
into  two  subgroups.  Again,  his  first 
experiences  are  with  real  objects. 
Then  he  learns  that  sometimes  the 
groups  are  not  separated  by  actual 
movement,  but  that  the  action  of 
taking  away  a part  of  the  original 


group  may  be  imagined.  These  actual 
and  imagined  separating  actions  lead 
to  the  concept  called  subtraction. 
Next,  the  child  learns  to  make  and 
understand  statements  like  ”5  pigs 
minus  3 pigs  are  2 pigs”  that  are 
associated  with  the  numerousness  of 
the  original  group  and  of  the  group 
taken  away,  the  action  of  separating, 
and  the  numerousness  of  the  resulting 
group. 

In  Our  Number  Workshop  2,  all  of 
the  addition  basic  facts  whose  sums 
are  the  same  are  taught  together,  by 
using  the  group  idea.  Similarly,  all  of 
the  subtraction  basic  facts  that  arise 
when  a group  is  separated  into  two 
subgroups  are  taught  together.  This 
method  organizes  both  the  teaching 
and  the  learning  of  the  basic  facts  in 
a logical  and  psychological  way,  and 
assures  a sound  foundation  of  knowl- 
edge that  will  lead  to  an  understand- 
ing of  the  more  complex  arithmetic 
ideas  to  follow. 

The  groups  are  studied  in  a careful- 
ly planned  sequence;  namely,  groups 
of  5,  3,  7,  6,  8,  4,  9,  and  10,  in 
that  order.  The  group  of  2 is  included, 
but  the  two  easy  facts  involved 
(1  + 1=2  and  2—1  = 1)  do  not 
require  special  attention.  This  se- 
quence was  chosen  to  avoid  confu- 
sion. For  example,  if  the  basic  facts 
for  the  6 group  were  presented  first, 
it  would  be  necessary  to  include  some 
basic  multiplication  and  division 
ideas,  since  6 can  be  thought  of  as 
2 threes  or  as  3 twos.  The  eight  addi- 
tion and  subtraction  basic  facts  for 
the  group  of  5 are  taught  before 
those  for  the  group  of  3,  so  that  a 
good  general  idea  of  addition  and 
subtraction  may  be  acquired  at  the 
outset.  There  are  only  two  addition 
facts  (1  + 2 = 3 and  2 + 1 = 3) 
and  two  subtraction  facts  (3  — 2=1 
and  3—1  =2)  for  the  group  of  3. 


In  Our  Number  Workshop  2,  each 
set  of  worksheets  devoted  to  the  ad- 
dition and  subtraction  basic  facts  for 
one  of  the  above  groups  follows  a 
consistent  pattern.  First,  the  addition 
basic  facts  for  a group  are  introduced 
by  means  of  pictures  that  develop  the 
idea  of  combining  action.  Then,  the 
same  facts  are  presented  as  sentences 
expressed  in  words  and  numerals. 
These  sentences  also  are  accompanied 
by  pictures  with  which  the  children 
associate  the  sentences.  The  sub- 
traction basic  facts  for  a group  are 
introduced  and  symbolized  in  the 
same  way.  For  each  set  of  basic  facts 
(and  at  frequent  intervals  throughout 
the  book  for  all  facts  previously 
taught)  there  are  several  pages  of 
simple  problems  in  both  pictorial  and 
symbolic  form.  Exercises  for  distin- 
guishing between  additive  and  sub- 
tractive actions  are  provided. 

Work  with  the  addition  and  sub- 
traction basic  facts  is  begun  with  the 
group  of  5. 

Preliminary  Teaching 

Before  using  Worksheets  10-16,  the 
children  should  be  able  to  make 
groups  of  5 by  combining  groups  of 
2 and  3,  of  3 and  2,  of  4 and  1,  and 
of  1 and  4.  They  should  be  able  to 
separate  a group  of  5 into  these  pairs 
of  subgroups.  They  should  also  under- 
stand the  meaning  of  the  words  plus 
and  minus,  be  able  to  read  them,  and 
be  able  to  use  them  in  sentences. 

To  begin  the  preliminary  work  for 
the  group  of  5,  give  each  child  5 
markers.  Tell  the  children  to  arrange 
a group  of  3 markers  and  a group  of 
2 markers  on  their  desks.  Tell  them  to 
pretend  that  their  markers  are  pup- 
pies, and  that  the  3 puppies  are  going 
to  join  the  2 puppies.  Have  them  push 
the  3 markers  over  to  the  2 markers, 
and  ask  how  many  markers  there  are 
altogether.  Get  them  to  say  ”2  pup- 
pies and  3 puppies  are  5 puppies.” 
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Now  tell  them  to  arrange  their  mark- 
ers in  a group  of  2 and  a group  of  3 
again.  This  time  they  are  to  push  the 
group  of  2 over  to  the  group  of  3. 
Ask  how  many  markers  there  are  in 
all.  Get  them  to  say  “3  puppies  and  2 
puppies  are  5 puppies.” 

Using  the  same  methods,  have  the 
children  arrange  their  markers  in 
groups  of  4 and  1 , and  1 and  4,  join 
one  group  to  the  other,  and  tell  what 
happened.  Let  the  children  take  turns 
in  making  the  sentences. 

All  phrases  and  words  that  express 
the  idea  of  combining  should  be  used 
orally  during  this  part  of  the  work. 
Among  these  words  and  phrases  are 
“joining,”  “coming  together,”  “com- 
ing to  meet,”  “altogether,”  and  “in 
all.”  When  the  idea  of  combining 
groups  is  clear  to  the  children,  intro- 
duce the  word  plus.  Explain  what  it 
means,  and  encourage  the  children 
to  use  it.  When  they  say  “4  ducks  and 
1 duck  are  5 ducks,”  ask  them  to  say 
it  again  using  plus  in  place  of  “and.” 
At  this  time  the  word  plus  is  to  be  used 
orally  only. 

Let  the  children  make  and  combine 
groups  with  their  markers  until  they 
are  familiar  with  the  four  ways  in 
which  two  groups  can  be  combined  to 
make  5.  Have  them  take  turns  in  mak- 
ing sentences  using  plus. 

[Worksheet  10  can  be  used  at  this 
point.] 

Next,  make  sure  the  children  can 
read  and  understand  such  sentences 
as  “3  dogs  and  2 dogs  are  5 dogs” 
and  “4  dogs  plus  1 dog  are  5 dogs.” 
Since  this  type  of  sentence  was  used 
orally  in  the  work  with  page  10,  un- 
derstanding should  present  no  seri- 
ous problem.  Be  sure  you  use  words 
that  are  included  in  the  vocabulary  of 
the  reading  program  in  your  school. 
The  word  plus  is  introduced  as  a read- 
ing word  at  this  point.  Use  the  meth- 
ods you  ordinarily  use  to  introduce  a 
new  word.  Be  sure  the  children  can 


recognize  plus  and  know  what  it 
means  before  they  use  Worksheet  1 1 . 

Now  tell  the  children  to  pretend 
their  5 markers  are  dogs  or  some 
other  animal  whose  name  they  can 
read.  Let  them  arrange  the  markers  in 
two  groups.  Then,  after  combining 
the  groups,  have  one  of  the  children 
give  a complete  sentence  describing 
what  he  did  (“3  dogs  plus  2 dogs  are 
5 dogs”).  Write  his  sentence  on  the 
board.  Ask  another  child  to  read  the 
sentence  aloud.  Tell  the  children  to 
show  what  the  sentence  means  with 
their  markers.  Be  sure  the  sentence  is 
read  slowly  enough  to  give  the  chil- 
dren time  to  arrange  and  move  their 
markers.  Continue  in  this  way  until 
several  sentences  have  been  written 
on  the  board.  Observe  what  the  chil- 
dren do  with  their  markers,  and  have 
them  correct  their  mistakes.  Let  as 
many  children  as  possible  have  a turn 
in  making  and  in  reading  a sentence. 

You  can  continue  the  same  type  of 
activity  by  using  cards  on  each  of 
which  you  have  printed  an  arithmetic 
sentence  like  those  above.  Use  the 
addition  basic  facts  for  the  group  of 
5.  Use  only  the  names  of  objects  or 
animals  that  the  children  can  read. 
Use  and  on  some  cards  and  plus  on 
others.  These  cards  might  read  as  fol- 
lows: “1  doll  plus  4 dolls  is  5 dolls,” 
“3  cats  and  2 cats  are  5 cats,”  “2 
boats  and  3 boats  are  5 boats,”  “4 
balls  plus  1 ball  are  5 balls.”  Let  a 
child  select  a card  and  read  it  aloud, 
while  the  rest  of  the  children  arrange 
and  move  their  markers  to  illustrate 
the  basic  fact  in  the  sentence. 

[Worksheet  1 1 can  be  used  at  this 
point.  ] 

In  the  preliminary  work  for  pages 
10  and  11,  emphasis  was  placed  on 
developing  the  oral  vocabulary  nec- 
essary to  express  the  action  of  two 
groups  coming  together.  Now  it  is 
necessary  to  emphasize  words  and 
expressions  that  are  used  to  express 


the  action  of  separating  one  group 
from  a larger  group.  Typical  words 
and  phrases  are  went  away  from, 
flew  away,  ran  away,  took  away,  etc. 
When  the  idea  of  taking  away  is 
clear,  introduce  the  word  minus.  The 
children  should  arrive  at  the  generali- 
zation that  this  word  is  used  to  de- 
scribe what  happens  mathematically 
when  a subgroup  is  removed  from  a 
group.  The  word  minus  is  to  be  used 
orally  only  at  this  point. 

Give  each  child  5 markers.  Re- 
member that  to  develop  generaliza- 
tions, it  is  important  to  use  various 
kinds  of  small  objects,  if  at  all  possi- 
ble. Ask  the  children  to  arrange  the 
markers  in  a group  of  5 on  their 
desks.  Say  something  like  this:  “Let’s 
pretend  that  the  markers  are  birds  in 
a tree.  How  many  birds  are  in  the 
tree?  Now  let’s  pretend  that  3 of  the 
birds  flew  away.  Move  3 markers 
away.  How  many  birds  are  left?  If  3 
birds  fly  away  from  5 birds,  how 
many  birds  are  left?  5 birds  minus  3 
birds  are  how  many  birds?” 

Have  the  children  move  groups  of 
2,  4,  and  1 away  from  a group  of  5 
in  the  same  way.  Make  the  activity 
as  interesting  as  possible  by  making 
up  a different  story  to  describe  the 
action  each  time.  Pretend  the  markers 
are  kittens,  ducks,  airplanes,  cars,  or 
whatever  the  children  suggest. 

Next,  have  the  children  work  inde- 
pendently with  the  markers  and  take 
away  from  the  group  of  5 as  many 
different  groups  as  they  can.  Explain 
that  each  time  they  take  a group 
away,  they  are  first  to  see  how  many 
are  left.  Then  they  are  to  make  up  a 
sentence  that  tells  how  many  were  in 
the  original  group  [5],  how  many 
they  took  away,  and  how  many  are 
left. 

[Worksheet  1 2 can  be  used  at  this 
time.] 

Before  starting  Worksheet  13,  in- 
troduce minus  as  a reading  word. 
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Use  the  methods  used  in  your  reading 
program,  and  be  sure  the  children 
can  recognize  the  word  and  know 
what  it  means.  Make  sure  they  can 
read  and  understand  such  sentences 
as  “5  rabbits  minus  4 rabbits  are  1 
rabbit.”  In  the  activities  outlined  be- 
low, use  only  words  that  are  included 
in  the  vocabulary  of  the  reading  pro- 
gram in  use  in  your  school. 

Give  each  child  5 markers.  Tell  the 
children  to  arrange  the  markers  in  a 
group  on  their  desks,  and  to  pretend 
the  markers  are  chickens  that  are 
being  fed.  Have  a child  show  with 
his  markers  that  3 of  the  chickens  are 
running  away.  Let  him  move  a group 
of  3 markers  away.  Ask  how  many 
chickens  are  left.  Then  ask  him  to 
make  a sentence  that  tells  what  hap- 
pened. If  he  says  something  like  ”5 
chickens  were  eating  and  3 chickens 
ran  away;  then  2 chickens  were  left,” 
ask  him  to  tell  the  same  thing  in  a 
shorter  way,  using  the  word  minus. 
When  he  says  ”5  chickens  minus  3 
chickens  are  2 chickens,”  write  the 
sentence  on  the  board.  Ask  one  of 
the  children  to  read  the  sentence 
aloud.  Tell  the  other  children  to  show 
what  it  means  with  their  markers.  Be 
sure  the  sentence  is  read  slowly 
so  the  other  children  will  have  time 
to  arrange  and  move  their  markers. 

Continue  in  this  way  until  you  have 
on  the  board  at  least  one  sentence 
for  each  of  the  subtraction  basic  facts 
for  the  group  of  5.  The  nouns  in  the 
sentences  should  be  varied,  so  that 
you  can  be  sure  the  children  are 
really  reading,  not  just  looking  at  the 
numerals.  Then  point  to  sentences  in 
random  order,  and  ask  various  chil- 
dren to  read  them,  while  the  others 
move  their  markers  to  show  what  the 
sentences  mean.  Observe  what  the 
children  do  with  their  markers,  and 
have  them  correct  their  mistakes. 

The  same  type  of  activity  may  be 
continued  by  using  cards  on  which 


you  have  printed  sentences  like  those 
on  the  board.  You  should  have  about 
20  cards.  Use  the  name  of  a different 
animal,  object,  or  toy  on  each.  Let  a 
child  pick  a card  and  read  it  aloud, 
while  the  rest  of  the  children  arrange 
and  move  their  markers  to  illustrate 
the  basic  fact. 

[Worksheet  13  can  be  used  at  this 
point.] 

The  children  next  learn  to  discrim- 
inate between  the  action  that  sug- 
gests addition  and  the  action  that 
suggests  subtraction,  and  at  the  same 
time  they  practice  the  addition  and 
subtraction  basic  facts  for  the  group 
of  5. 

Ask  five  children  to  stand  in  a 
group  at  one  side  of  the  room.  Direct 
one  child  to  leave  the  group  and 
stand  at  the  other  side  of  the  room. 
Ask  the  rest  of  the  class  to  tell  you 
what  happened.  They  will  probably 
start  by  saying  something  like:  “John, 
Mary,  Sue,  David,  and  Joe  were 
standing  over  by  the  window;  then 
David  walked  away  and  stood  over 
by  the  cupboard.”  Discuss  the  situa- 
tion with  them  until  you  get  them  to 
say  “5  children  minus  1 child  are  4 
children.”  Be  sure  to  bring  out  that 
the  word  minus  is  used  because  the 
action  is  going  away. 

Now  ask  two  children  to  stand  at 
one  side  of  the  room  and  three  chil- 
dren at  the  other,  and  direct  the  two 
children  to  join  the  three  children. 
Get  the  children  to  see  that  this  time 
the  action  is  coming  together,  or 
joining,  and  thus  we  say  “3  children 
plus  2 children  are  5 children.” 

Next,  write  on  the  board  eight 
sentences  that  express  in  words  and 
numerals  the  eight  addition  and  sub- 
traction basic  facts  for  the  group  of  5, 
Have  the  children  use  their  markers 
to  show  that  they  can  read  and  under- 
stand the  sentences.  Take  plenty  of 
time  with  this  part  of  the  work,  so 
that  you  can  be  sure  the  children  can 


distinguish  between  addition  and  sub- 
traction. 

[Worksheets  14  and  15  can  be 
used  at  this  point.] 

To  present  the  four  addition  and 
subtraction  basic  facts  for  the  group 
of  3,  you  may  use  activities  similar 
to  those  suggested  for  the  group  of 
5.  Since  the  four  basic  facts  for  the 
group  of  3 (2  4-  1 = 3,  1 +2  = 3, 
3 — 1 =2,  3 — 2 = 1)  are  simple, 
the  children  are  probably  already  fa- 
miliar with  them.  A relatively  brief 
period  of  preliminary  work  should  be 
sufficient. 

[Worksheet  16  can  be  used  at  this 
point.] 


On  this  page  the  children  study  the 
addition  basic  facts  for  the  group  of 
5. 

On  this  page  the  response  marks  X 
and  ^ (called  the  “scribble”  mark) 
are  used  in  Our  Number  Workshop  2 
for  the  first  time.  X is  used  to  indicate 
yes,  this  one,  here,  etc.  ^ is  used  to 
indicate  no,  not  this,  etc.  Children 
who  have  used  Our  Number  Work- 
shop 1 will  be  familiar  with  these 
marks,  but  they  should  be  reminded 
of  what  the  marks  mean  and  how  to 
use  them  before  they  do  the  work  on 
page  10.  The  children  who  did  not 
use  Our  Number  Workshop  1 must 
be  taught  the  meaning  and  use  of  the 
marks. 

Ask  the  children  if  they  have  ever 
heard  the  phrase  “X  marks  the  spot” 
and  what  they  think  it  means.  Get 
them  to  understand  that  an  X is  often 
used  to  mean  here  or  this  one.  Make 
an  X on  the  board,  to  be  sure  the 
children  know  what  it  looks  iike.  Let 
them  practice  making  X’s  on  a piece 
of  paper.  Then  draw  a few  simple 
objects  on  the  board  (apple,  box, 
tree),  and  direct  various  children  to 
make  X’s  under  certain  objects. 
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Next,  ask  the  children  if  they  have 
ever  scribbled  over  something  they 
have  drawn.  Make  the  mark  and 
explain  that  they  are  going  to  use  the 
scribble  mark  to  mean  no,  not  this 
one,  etc.  Let  the  children  practice 
making  the  scribble  mark  on  a piece 
of  paper. 

Introduce  this  page  by  giving  each 
child  5 markers.  Give  such  directions 
as:  “Put  3 markers  on  one  side  of 
your  desk  and  2 markers  on  the  other 
side.  Now  push  the  3 markers  over 
to  the  2 markers.  How  many  markers 
do  you  have  in  all?"  Work  with  the 
markers  until  the  children  have  dem- 
onstrated all  the  addition  basic  facts 
for  the  group  of  5 several  times.  Have 
the  children  open  their  books  to 
Worksheet  10,  and  give  them  direc- 
tions for  the  page. 

The  red  key  strip  at  the  left  of 
page  10  shows  the  action  of  one 
group  joining  another  for  each  of  the 
addition  basic  facts  for  the  group  of 
5.  From  the  four  pictures  at  the  right 
of  each  red  picture,  the  children  are 
to  select  those  pictures  that  correctly 
show  the  result  of  the  action  illustrated 
in  the  red  picture.  In  the  red  response 
space  in  each  white  picture  the  chil- 
dren are  to  make  a mark  that  tells 
whether  or  not  the  picture  shows  the 
correct  number  of  animals.  If  the  pic- 
ture shows  a group  of  5,  the  children 
are  to  make  an  X in  the  space.  If  it 
does  not  show  a group  of  5,  they  are 
to  make  a scribble  mark  (^). 

An  able  or  average  group  should 
do  the  work  on  this  page  independ- 
ently after  you  have  worked  with 
them  through  the  first  two  pictures  in 
the  first  row.  A slow  group  may  need 
to  use  markers  with  at  least  part  of 
the  page,  and  possibly  with  all  of  it. 
Tell  these  children  to  put  a marker  on 
each  animal  in  the  red  picture,  then 
move  the  markers  one  by  one  to  the 
dogs  in  the  first  white  picture.  Get  the 
children  to  tell  which  response  mark 


they  should  make  in  the  red  space. 
Work  in  this  way  with  the  children 
until  they  can  continue  by  themselves, 
or  until  they  finish  the  page. 

This  page  may  be  checked  by  us- 
ing a transparent  overlay  showing 
the  correct  response  for  each  picture. 
When  you  make  the  overlay,  be  sure 
to  trace  the  heavy  black  line  that 
separates  the  red  pictures  from  the 
rest  of  the  page  and  also  the  top 
horizontal  line.  These  lines  will  help 
you  to  position  the  overlay  on  the 
pupil’s  page.  Make  your  response 
marks  on  the  overlay  to  the  left  of 
the  red  response  spaces  so  that  they 
will  not  cover  the  child’s  marks. 
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Comments 

On  this  page  the  children  are  intro- 
duced to  written  statements  of  the 
addition  basic  facts  for  the  5 group. 
This  involves  reading  with  understand- 
ing such  sentences  as  “3  dogs  plus  2 
dogs  are  5 dogs.’’ 

The  action  of  two  groups  combining 
to  make  a group  of  5 and  the  com- 
pleted action  were  shown  on  page 
10.  On  page  11  the  pictures  show 
one  group  of  animals  moving  toward 
another  group,  but  the  completed 
action  is  not  shown.  The  sentences 
given  symbolize  the  numerousness  of 
the  groups,  the  action,  and  the  nu- 
merousness of  the  group  resulting 
from  the  action.  The  child  reads  a 
sentence,  finds  a picture  that  illus- 
trates the  sentence,  and  writes  in  a 
red  response  space  the  letter  of  the 
sentence. 

To  introduce  this  page,  give  each 
child  5 markers  and  quickly  review 
the  four  addition  basic  facts  for  the 
group  of  5.  Then  write  on  the  chalk- 
board several  sentences  like  those  on 
page  1 1 . Have  one  child  read  a sen- 
tence, while  the  other  children  move 
their  markers  to  show  what  it  means. 
Make  sure  they  understand  that  in  a 


sentence  like  “3  dogs  and  2 dogs  are 
5 dogs,"  3 dogs  are  joined  by  2 dogs. 

When  you  are  sure  the  children 
can  read  and  understand  such  sen- 
tences and  know  which  group  is  join- 
ing the  other  group,  ask  them  to  open 
their  books  to  page  1 1 . Explain  that 
there  are  two  sentences  for  each  pic- 
ture on  the  page.  For  each  sentence 
they  are  to  find  a picture  that  illus- 
trates it  and  then  write  the  letter  of 
the  sentence  in  one  of  the  response 
spaces  in  the  picture. 

Average  or  bright  children  will  be 
able  to  do  the  work  on  this  page  by 
themselves  after  you  have  worked 
with  them  on  one  or  two  sentences.  A 
slow  group  may  need  to  use  markers 
to  work  out  the  action  before  they 
can  match  the  sentence  to  a picture. 
Be  sure  these  children  understand 
that  in  each  sentence  the  group  men- 
tioned first  is  being  joined  by  the 
other  group. 

This  page  can  be  checked  by  using 
a transparent  overlay  showing  the 
correct  responses.  When  you  make 
the  overlay,  trace  as  a guide  the  two 
vertical  lines  that  separate  the  pic- 
tures from  the  sentences.  Write  your 
responses  above  the  red  response 
spaces. 
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Comments 

On  this  page  the  children  study  the 
subtraction  basic  facts  for  the  group 
of  5. 

Introduce  the  page  by  giving  each 
child  a handful  of  markers.  Each  child 
is  then  to  make  a group  of  5.  (Collect 
the  extra  markers.)  Give  such  direc- 
tions as:  “Pretend  your  markers  are 
birds  sitting  on  a fence.  How  many 
birds  are  sitting  on  the  fence?  Three 
of  the  birds  are  going  to  fly  away. 
Push  three  of  the  markers  away.  How 
many  birds  are  left  sitting  on  the 
fence?  How  many  birds  were  there 
to  start  with?  How  many  birds  flew 
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away?  How  many  birds  are  left?” 
Continue  with  similar  directions  and 
questions  until  the  children  have 
worked  out  all  the  subtraction  basic 
facts  for  the  group  of  5 at  least  twice. 

When  you  are  sure  the  children 
understand  the  action  that  suggests 
subtraction,  begin  to  use  the  word 
minus  orally.  Before  the  children  do 
the  exercises  on  Worksheet  1 2,  they 
should  be  making  statements  like: 
“5  birds  minus  3 birds  are  2 birds.” 

Worksheet  1 2 is  like  Worksheet 
10,  except  that  it  deals  with  the  sub- 
traction basic  facts.  Have  the  children 
open  their  books  to  page  1 2,  and  let 
them  tell  what  they  think  they  should 
do  with  the  key  picture  and  the  first 
two  white  pictures  in  the  top  row.  If 
they  do  not  remember,  help  them.  If 
necessary,  review  the  response  marks 
X and 

An  average  or  bright  group  will 
have  no  trouble  doing  the  work  on 
this  page  independently.  A slow 
group  may  need  to  use  markers  to 
work  out  the  exercises.  Use  the  tech- 
niques suggested  in  “Comments”  for 
page  10. 

This  page  may  be  checked  by  using 
a transparent  overlay  like  that  sug- 
gested for  Worksheet  10. 
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Comments 

On  this  page  the  children  are  intro- 
duced to  written  statements  of  the 
subtraction  basic  facts  for  the  group 
of  5.  This  involves  reading  with  under- 
standing such  sentences  as  “5  dogs 
minus  3 dogs  are  2 dogs.” 

Page  1 2 showed  both  the  action 
and  the  result  when  a subgroup  sep- 
arated from  a group  of  5.  On  page 
13  the  pictures  show  a group  of  ani- 
mals going  away  from  a group,  but 
the  result  after  the  action  has  been 
completed  is  not  pictured.  The  sen- 
tences symbolize  the  numerousness 
of  the  original  group,  the  action,  the 


numerousness  of  the  group  going 
away,  and  the  numerousness  of  the 
group  that  remains.  The  child  is  to 
read  a sentence,  find  a picture  that 
illustrates  the  sentence,  and  write  the 
letter  of  the  sentence  in  the  red  re- 
sponse space  in  the  picture. 

Introduce  this  page  by  reviewing 
quickly  the  four  subtraction  basic 
facts  for  the  group  of  5.  Have  the 
children  work  with  markers,  and 
emphasize  that  the  action  suggests 
subtraction.  Ask  various  children  to 
make  up  sentences  like  those  on  page 
13.  Write  them  on  the  board.  Have 
the  children  move  their  markers  to 
show  what  each  sentence  means.  If 
a child  gives  a sentence  that  uses  a 
basic  fact  that  has  already  been  giv- 
en, have  him  find  (on  the  board)  the 
sentence  with  the  same  basic  fact  in 
it.  This  will  help  the  children  see  that 
there  are  only  four  basic  subtraction 
facts  for  the  group  of  5. 

Have  the  children  open  their  books 
to  Worksheet  13.  Tell  them  that  for 
each  sentence  they  are  to  find  the 
picture  that  goes  with  it.  An  average 
or  bright  group  will  have  no  trouble 
doing  the  work  on  this  page  by  them- 
selves after  you  have  given  them 
directions.  A slow  group  may  need  to 
use  mqrkers  to  work  out  the  action 
before  they  can  match  a picture  to 
the  sentence.  Work  with  these  chil- 
dren in  the  way  suggested  in  “Com- 
ments" for  page  1 1 . 

This  page  can  be  checked  by  using 
a transparent  overlay  like  that  sug- 
gested for  page  1 1 . 


On  this  page  the  children  distinguish 
between  combining  and  separating 
actions. 

For  each  picture,  the  children  are 
to  select  from  the  two  sentences  be- 
low the  picture  the  one  that  expresses 
what  is  happening. 


To  introduce  this  page,  quickly  re- 
view the  addition  and  subtraction 
basic  facts  for  the  group  of  5 with 
emphasis  on  discriminating  between 
the  action  that  suggests  addition  and 
the  action  that  suggests  subtraction. 
On  the  board  write  a sentence  that 
illustrates  any  one  of  the  addition  or 
subtraction  basic  facts  for  the  group 
of  5.  Have  the  children  read  the  sen- 
tence and  use  their  markers  to  show 
the  action.  Then  have  a child  read 
the  sentence  aloud,  and  have  another 
child  tell  whether  the  action  is  that 
of  combining  or  of  separating.  If 
necessary,  review  the  four  addition 
and  the  four  subtraction  basic  facts 
in  this  way. 

Next,  ask  the  children  to  open  their 
books  to  Worksheet  14,  and  give 
them  directions  for  the  page.  Work 
with  them  while  they  do  the  first  two 
exercises,  and  be  sure  they  under- 
stand that  they  are  to  cross  out  the 
wrong  sentence  for  each  picture. 

An  average  or  bright  group  of 
children  will  have  no  difficulty  in  do- 
ing these  exercises  as  outlined  in 
the  keyed  notes.  A slow  group  will 
probably  need  to  use  markers  to 
work  out  the  action  and  the  basic 
fact  for  each  picture.  Help  these  chil- 
dren until  they  are  able  to  work  by 
themselves.  Ask  questions  and  make 
suggestions  that  will  help  them  under- 
stand what  is  happening  in  the  pic- 
tures. Some  children  may  be  able  to 
do  half  the  exercises  on  the  page  in- 
dependently if  they  use  markers,  and 
others  may  need  help  with  the  entire 
page.  Take  as  much  time  as  necessary, 
since  this  page  is  the  first  of  several 
similar  ones  throughout  the  book. 

This  page  may  be  checked  by  us- 
ing a transparent  overlay  similar  to 
those  suggested  for  previous  pages. 
Be  sure  to  trace  one  of  the  horizontal 
and  one  of  the  vertical  lines  on  the 
page  to  use  as  a guide  in  placing  the 
overlay.  It  is  advisable  to  encircle 
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the  correct  sentence  on  the  overlay  so 
that  you  can  see  clearly  vrhether  or 
not  the  incorrect  sentence  is  crossed 
out  in  the  pupil’s  book. 
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Comments 

On  this  page  the  children  use  simple 
problem  situations  to  practice  com- 
bining groups  to  form  a group  of  5 
and  separating  a subgroup  from  a 
group  of  5.  They  encounter,  for  the 
first  time,  the  incomplete  arithmetic 
sentence  and  learn  to  supply  the 
missing  numerals  in  such  sentences. 

This  page  is  similar  to  page  14,  ex- 
cept that  here  the  children  must  not 
only  decide  whether  the  action  pic- 
tured suggests  addition  or  subtraction 
and  what  the  basic  fact  is,  but  also 
must  complete  the  sentence  that  tells 
what  is  happening.  For  the  first  time 
in  the  Workshop  they  are  required 
to  write  numerals.  Before  you  begin 
the  work  on  the  page,  be  sure  all  the 
children  can  write  the  numerals  1 to  5. 

Introduce  this  page  by  writing  sev- 
eral sentences  like  those  on  page  15 
on  the  board.  Omit  the  answer,  and 
use  a line  to  show  that  it  is  missing. 
Point  to  the  first  sentence,  and  ask  the 
children  to  use  markers  to  show  what 
the  sentence  says  and  to  find  the 
answer.  Ask  a child  to  come  to  the 
board  and  write  the  answer  on  the 
line  in  the  sentence.  Repeat  this  ac- 
tivity until  you  are  sure  the  children 
know  exactly  what  to  do. 

Ask  them  to  open  their  books  to 
page  1 5,  and  let  them  discuss  it  for  a 
minute  or  two.  Get  them  to  say  what 
they  think  they  should  do  with  these 
exercises.  If  necessary,  give  them  di- 
rections and  work  through  the  first 
picture  with  them. 

An  average  or  bright  group  should 
have  no  difficulty  with  this  page.  A 
slow  group  will  probably  need  to  use 
markers.  Work  with  such  children  In 
the  way  suggested  in  "Comments" 


for  page  14  until  they  are  able  to 
work  independently. 

This  page  may  be  checked  by  using 
a transparent  overlay.  Encircle  the 
correct  sentence  and  write  the  answer 
after  the  sentence  so  that  the  pupil's 
answer  can  be  seen  plainly. 
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Comments 

On  this  page  the  children  practice 
the  addition  and  subtraction  basic 
facts  for  the  group  of  3 and  continue 
to  practice  the  addition  and  subtrac- 
tion basic  facts  for  the  group  of  5. 

The  four  basic  facts  for  the  group 
of  3 (2  + 1 = 3,  1 + 2 = 3,  3 - 1 
= 2,  3 — 2 = 1)  are  so  easy  that 
they  require  very  little  special  atten- 
tion. Most  of  the  children  probably 
learned  them  in  the  first  grade,  along 
with  learning  to  recognize  groups  of 
2,  3,  and  4.  Though  they  may  know 
these  basic  facts,  it  will  probably  be 
necessary  to  help  them  organize  their 
knowledge.  They  should  think  of  these 
basic  facts  as  associated  with  the 
group  of  3 and  realize  that  the  four 
facts  make  up  all  the  ways  you  can 
put  groups  together  to  make  a group 
of  3 and  all  the  ways  you  can  sepa- 
rate a group  of  3 into  two  subgroups. 
Let  the  children  work  with  markers  to 
find  "all  the  things  they  can  do  with 
a group  of  3.” 

Pictorial  problem  situations  for 
both  the  group  of  3 and  the  group  of 
5 are  presented  on  page  16  to  help 
the  children  distinguish  between  them. 
Since  the  pages  of  pictorial  problem 
situations  and  practice  throughout  the 
book  will  include  addition  and  sub- 
traction basic  facts  for  many  groups, 
the  children  must  have  a systematic 
approach  to  solving  them.  First,  they 
should  look  at  the  subgroups  of  ob- 
jects or  animals  in  a picture  and  de- 
cide how  many  there  are  in  all.  This 
will  tell  them  what  group  they  are 
working  with.  Then  they  should  decide 


whether  the  action  shown  is  that  c 
bringing  groups  together  or  of  sepc 
rating  groups.  This  will  tell  the  chi 
dren  whether  the  basic  fact  th 
picture  represents  is  addition  or  sufc 
traction,  and  whether  the  word  pit 
or  the  word  minus  should  be  used  t 
express  it.  Finally,  they  should  decid 
which  group  is  joining  or  leaving  th 
other  group.  Not  all  children,  c 
course,  will  need  to  make  each  d< 
cision  separately,  and  even  the  chi 
dren  who  start  out  doing  so  will  lear 
in  time  to  see  and  comprehend  all  th 
ideas  at  once. 

Introduce  this  page  by  asking  th 
children  to  recall  what  they  did  o 
page  15.  Then  ask  them  to  open  the 
books  to  page  16  and  tell  what  the 
think  they  are  going  to  do.  Let  the 
discuss  the  page  for  a minute  or  tw< 
and  get  them  to  notice  that  some  < 
the  pictures  show  problems  for  th 
group  of  3 and  some  show  problen 
for  the  group  of  5.  By  giving  dire 
tions  and  asking  questions,  have  the 
go  through  the  three  steps  outline 
above  for  two  or  three  of  the  picture 
Then  let  them  do  the  remaining  exe 
cises  on  the  page  independently. 

All  the  children  should  be  able  t 
finish  this  page  in  one  period.  Th 
slow  learners  may  need  to  work  o 
the  problem  in  each  picture  wil 
markers  to  find  the  answer. 

This  page  may  be  checked  by  usin 
a transparent  overlay  like  that  sue 
gested  for  page  1 5. 
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Introduce  or  review  the  response 
arks  X and  Direct  attention  to 
le  top  red  picture.  Ask  how  many 
ogs  are  eating  and  how  many  are 
3ming  to  eat.  Ask  how  many  dogs 
ill  be  eating  when  the  2 dogs  join 
le  3 dogs. 

Have  the  children  look'  at  the  first 
hite  picture  in  the  top  row.  Ask  if 
correctly  shows  the  result  of  what  is 
^ppening  in  the  red  picture  (a  group 
f 5 dogs  eating).  Tell  the  pupils  that 
it  shows  5 dogs,  they  are  to  make  an 
in  the  red  response  space;  if  it  does 
Dt,  they  are  to  make  a scribble  mark 

f )• 

Tell  the  children  to  make  a mark 
the  red  response  space  for  each 
F the  other  white  pictures  in  the  top 
>w. 

Tell  the  children  to  follow  the 
ime  procedure  for  the  other  three 
»ws  of  pictures  on  the  page. 


Tell  the  children  that  there  are 
fo  sentences  for  each  picture  and 
at  they  should  write  the  letter  for 
3ch  sentence  in  a red  response 
»ace.  Ask  the  children  to  read  Sen- 
nce  A,  find  the  picture  that  it  tells 
Dout,  and  write  the  letter  A in  one 
• the  response  spaces.  Have  a child 
(plain  why  the  picture  he  has  chosen 
the  correct  one. 

Direct  attention  to  Sentence  B. 
□ve  the  children  proceed  as  for 
sntence  A,  and  give  any  help  that 
necessary. 

Have  the  children  find  the  picture 
at  illustrates  each  of  the  remaining 
tntences. 
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■■ 

D A 3 dogs  and  2 dogs  are  5 dogs. 
0*4  pigs  plus  1 pig  are  5 pigs. 
He  1 pig  and  4 pigs  are  5 pigs. 

D 1 dog  plus  4 dogs  is  5 dogs. 

E 3 pigs  and  2 pigs  are  5 pigs. 

F 2 dogs  and  3 dogs  are  5 dogs. 
g4  pigs  and  1 pig  are  5 pigs. 

H 4 dogs  plus  1 dog  are  5 dogs. 

I 2 pigs  and  3 pigs  are  5 pigs, 
j 3 dogs  plus  2 dogs  are  5 dogs. 
k2  pigs  plus  3 pigs  are  5 pigs. 

L 4 dogs  and  1 dog  are  5 dogs. 
m2  dogs  plus  3 dogs  are  5 dogs. 
n3  pigs  plus  2 pigs  are  5 pigs. 
©1  dog  and  4 dogs  are  5 dogs. 

P 1 pig  plus  4 pigs  is  5 pigs. 
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□ 

A 5 rabbits  minus  4 rabbits  are  1 rabbit. 

B 

B 5 dogs  minus  3 dogs  are  2 dogs. 

c 5 pigs  minus  1 pig  are  4 pigs. 

D 5 dogs  minus  2 dogs  are  3 dogs. 

E 5 dogs  minus  1 dog  are  4.  dogs. 

F 5 pigs  minus  4 pigs  are  1 pig. 

G 5 rabbits  minus  1 rabbit  are  4 rabbits. 

& !■ 

^m\T] 

M m 

in. 

n 

Du 

H 5 pigs  minus  3 pigs  are  2 pigs. 

1 5 rabbits  minus  3 rabbits  are  2 rabbits. 

J 5 pigs  minus  2 pigs  are  3 pigs. 

K 5 dogs  minus  4 dogs  are  1 dog. 

L 5 rabbits  minus  2 rabbits  are  3 rabbits. 

B 

1 Direct  attention  to  the  first  red 
picture.  Ask  how  many  birds  there 
are  in  all  in  the  picture,  how  many  are 
flying  away,  and  how  many  will  be 
left. 

2 Tell  the  children  to  look  at  the 
first  white  picture  and  decide  If  it 
shows  the  number  of  birds  that  will  be 
left.  If  it  does,  they  are  to  put  X in  the 
red  response  space.  If  it  does  not,  j 
they  are  to  put  ^ in  the  space. 

3 Have  the  children  make  a mark  in 

the  red  space  for  each  of  the  other  | 
white  pictures  in  the  top  row.  [ 

4 Tell  the  children  to  follow  the 
same  procedure  for  the  other  three 
rows  of  pictures  on  the  page. 


1 Ask  the  children  to  read  Sentence  j 
A,  find  the  picture  that  it  tells  about, 
and  write  the  letter  A in  the  red  re- 
sponse space.  Have  a child  explain  j 
why  the  picture  he  has  chosen  is  the; 
correct  one. 

2 Have  the  children  find  the  picture! 
that  matches  each  of  the  remaining 
sentences  and  write  the  letter  of  the 
sentence  in  the  response  space. 
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1 Get  the  children  to  notice  that  in 
some  of  the  pictures  on  this  page  a 
group  of  animals  is  joining  another 
group  and  that  in  others  a group  of 
animals  is  going  away.  Direct  atten- 
tion to  the  first  picture.  Ask  the  chil- 
dren how  many  dogs  are  eating,  and 
whether  the  single  dog  is  joining  the 
group  or  going  away  from  it. 

2 Ask  the  children  to  read  the  two 
sentences  below  the  picture  and  de- 
cide which  one  tells  what  is  happen- 
ing. Explain  that  they  should  cross 
out  the  sentence  that  is  wrong. 

3 Have  the  children  follow  the  same 
procedure  for  each  of  the  other  pic- 
tures on  the  page. 


1 Direct  attention  to  the  first  picture. 
Ask  the  children  how  many  dogs  there 
are  in  each  group  and  how  many 
there  are  in  all.  Then  ask  them 
whether  a group  of  dogs  is  joining 
another  group  or  whether  a group  is 
leaving.  Have  the  children  read  the 
two  sentences  below  the  picture  and 
decide  which  one  tells  what  is  hap- 
pening. Have  them  cross  out  the 
incorrect  sentence. 

2 Ask  the  children  what  is  missing 
in  the  correct  sentence.  Tell  them  to 
write  the  numeral  for  the  answer  on 
the  red  line. 

3 Have  the  children  follow  the  same 
procedure  for  each  of  the  other  pic- 
tures on  the  page. 
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B 

2 chickens  plus  1 chicken  are chickens. 

-vji..- 

3 

5 birds  minus  2 birds  are birds. 

2 dogs  plus  3 dogs  are  — ^ dogs. 

3 dogs  minus  2 dogs  are  — !_  dog. 

4 kittens  plus  1 kitten  are  kittens. 

2. 

3 birds  minus  1 bird  are  birds. 

5 kittens  minus  4 kittens  are kitten. 

1 mitgirpius  4 killeiis  is KiUuir^ 

4^, 

3 rabbits  minus  2 rabbits  are, 1—  rabbit. 

1 chicken  plus  2 chickens  is  chickens. 

1 Direct  attention  to  the  first  picture. 
Ask  the  children  to  decide  how  many 
chickens  there  are  in  each  group  and 
how  many  there  are  in  all.  Then  ask 
them  to  decide  whether  a group  of 
chickens  is  joining  another  group  or 
whether  a group  is  leaving.  Have  the 
children  read  the  two  sentences  below 
the  picture  and  decide  which  one  tells 
what  is  happening.  Have  them  cross 
out  the  incorrect  sentence. 

2 Ask  the  children  what  is  missing 
in  the  correct  sentence.  Tell  them  to 
write  the  numeral  for  the  answer  on 
the  red  line. 

3 Tell  the  children  to  follow  the 
same  procedure  for  each  of  the  other 
pictures  on  the  page. 


17-28  THE  GROUP  OF  7 

Objectives 

The  learning  of  the  addition  and  sub- 
traction basic  facts,  begun  in  the 
previous  section  with  the  facts  for  the 
group  of  5 and  the  group  of  3,  is 
continued  with  the  facts  for  the  group 
of  7.  The  organization  and  develop- 
ment of  ideas  used  to  teach  the  facts 
for  the  groups  of  5 and  3 are  used 
to  teach  the  group  of  7.  Emphasis 
again  is  placed  on  the  ideas  of  com- 
bining and  separating  actions.  The 
same  pattern  is  followed  throughout 
Our  Number  Workshop  2 when  the 
addition  and  subtraction  basic  facts 
for  each  new  group  are  presented. 

The  six  addition  basic  facts  for  the 
group  of  7 are  introduced  first.  The 
children  go  through  the  three  familiar 
stages  of  learning  them:  using  real 
action,  in  which  they  combine  actual 


objects  to  make  a group  of  7,  and 
looking  at  pictures  that  show  both  the 
action  and  the  result  of  the  action; 
using  imagined  action,  in  which  they 
combine  groups  of  objects  in  their 
minds  to  find  a total;  and  using  sym- 
bolization, in  which  they  make  and 
read  statements  like  “4  chickens  plus 
3 chickens  are  7 chickens.” 

The  six  subtraction  basic  facts  for 
the  group  of  7 are  introduced  and 
taught  in  the  same  way. 

When  the  children  have  used 
markers  to  illustrate  all  of  the  addition 
and  subtraction  basic  facts  for  the 
group  of  7 and  have  had  considera- 
ble practice  in  making  and  reading 
statements  about  concrete  situations 
using  the  words  plus  and  minus,  they 
should  be  ready  for  the  next  steps 
toward  understanding  the  symboliza- 
tion of  these  basic  facts  using  nu- 
merals and  the  sign  “ + .”  In  this 


section  of  worksheets  the  children 
make  the  transition  from  ‘‘3  pigs  plus 
2 pigs  are  5 pigs”  to  ”3  plus  2 is  5” 
and  finally  to  ”3  + 2 is  5.”  Similarly, 
for  subtraction,  the  transition  is  made 
from  ”7  pigs  minus  3 pigs  are  4 pigs” 
to  ”7  minus  3 is  4”  and  ”7 — 3 is  4.” 
The  idea  that  the  operations  of  addi- 
tion and  subtraction  can  be  per- 
formed with  numbers  associated  with 
groups  whose  numerousness  is  known 
without  giving  attention  to  physical 
aspects  of  the  objects  that  make  up 
these  groups  is  the  mathematical  gen- 
eralization the  children  are  required 
to  make.  Be  sure  that  from  the  time 
the  signs  + and  — are  first  intro- 
duced the  children  learn  to  read  them 
plus  and  minus. 

Preliminary  Teaching 

Before  work  is  started  on  Worksheet 
17,  the  children  should  be  able  to 
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make  groups  of  7 by  combining 
groups  of  6 and  1,  1 and  6,  5 and  2, 
2 and  5,  4 and  3,  and  3 and  4.  They 
should  be  able  to  separate  a group 
of  7 into  these  same  pairs  of  sub- 
groups. Before  doing  the  work  on 
Worksheet  23,  the  children  must 
learn  to  use  the  symbols  + and  — . 

Since  the  first  pages  in  Worksheets 
17-28  picture  items  found  in  grocery 
stores,  let  the  children  talk  about  ex- 
periences they  have  had  in  buying 
things  at  a grocery  store.  Then  give 
each  child  7 markers.  Tell  the  children 
to  pretend  that  the  markers  are  cans 
of  fruit.  A grocer  is  putting  them  on 
a shelf.  Ask  them  to  arrange  their 
markers  in  two  groups.  Say:  “Mike, 
how  many  markers  are  there  in  each 
of  your  groups?  Who  else  arranged 
his  markers  in  a group  of  3 and  a 
group  of  4?  Push  one  group  over  to 
the  other  group.  Ella,  which  group 
did  you  push?  How  many  markers  are 
there  in  all?  4 cans  and  3 cans  are 
how  many  cans?"  Explain  that  there 
are  other  ways  in  which  two  groups 
can  be  combined  to  make  a group  of 
7 and  that  pushing  a group  of  3 over 
to  a group  of  4 is  just  one  of  the 
ways.  Tell  the  children  that  they  are 
going  to  find  the  other  ways  and 
keep  track  of  how  many  ways  there 
are  by  making  a tally  mark  for  each 
one.  Put  a tally  mark  on  the  board. 

Now  ask:  “Who  pushed  the  group 
of  4 over  to  the  group  of  3?  How 
many  markers  are  there  in  all?  3 cans 
plus  4 cans  are  how  many  cans?” 
Make  another  tally  mark  on  the 
board. 

Ask  if  anyone  has  arranged  his 
markers  in  a different  pair  of  groups. 
Let  one  of  the  children  tell  what 
groups  he  has  made.  Say:  “Who  else 
has  a group  of  6 and  a group  of  1 ? 
All  the  children  who  have  a group  of 
6 and  and  a group  of  1 should  push 
one  of  the  groups  over  to  the  other. 
Jack,  which  group  did  you  move? 


How  many  markers  are  there  in  all? 

6 cans  plus  1 can  are  how  many 
cans?"  Make  another  tally  mark. 

Then  say.-  “Did  anyone  move  the 
group  of  6 over  to  the  group  of  1 ? 
How  many  markers  are  there  in  all? 
1 can  plus  6 cans  is  how  many  cans?” 
Make  a tally  mark. 

Now  ask  if  there  is  anyone  who  has 
not  yet  combined  his  two  groups  of 
markers.  Let  these  children  tell  how 
many  markers  they  have  in  each 
group.  They  should  have  a group  of  2 
and  a group  of  5.  Have  the  children 
move  their  groups  together.  Ask  ques- 
tions like  those  suggested  above  for 
the  two  remaining  ways  (2  + 5 and 
5 + 2)  of  grouping  to  get  a group  of 
7,  and  make  a tally  mark  on  the 
board  for  each.  Ask  one  of  the  chil- 
dren how  many  ways  there  are  of 
combining  two  groups  to  make  a 
group  of  7. 

Now  tell  the  children  to  pretend 
that  their  markers  are  apples.  Ask  a 
child  to  show  one  way  to  make  a 
group  of  7 by  combining  two  groups. 
Have  him  tell  the  class  how  he  ar- 
ranged his  markers  and  how  he  com- 
bined them.  Ask  him  to  make  a sen- 
tence that  describes  what  he  did.  He 
should  use  the  word  plus  (for  ex- 
ample, “5  apples  plus  2 apples  are 

7 apples”). 

Ask  another  child  to  show  another 
way  of  making  a group  of  7.  Proceed 
with  this  activity  until  all  the  addition 
basic  facts  for  the  group  of  7 have 
been  demonstrated  and  sentences 
made  for  them.  Then  let  the  children 
continue  making  groups  of  7.  Let 
them  work  individually  or  in  groups  of 
two  or  three.  Help  those  who  need  it. 

[Worksheet  17  can  be  used  at  this 
point.] 

Next,  make  sure  the  children  can 
read  and  understand  such  sentences 

as  “5  bottles  plus  2 bottles  are  

bottles.”  Again,  see  that  each  child 
has  7 markers.  Tel!  the  children  to 


pretend  the  markers  are  bottles  of 
milk.  Have  them  take  turns  making 
up  sentences  like  the  one  above. 
Write  each  sentence  on  the  board, 
and  have  the  children  arrange  and 
move  their  markers  to  show  what  it 
means.  Then  let  a child  complete  the 
sentence  orally  and  write  the  answer 
on  the  blank  line.  Continue  this  activi- 
ty until  there  is  a sentence  on  the 
board  for  each  of  the  addition  basic 
facts  for  the  group  of  7.  Then  have 
the  sentences  read  in  random  order, 
one  at  a time.  For  each  sentence  the 
children  should  move  their  markers  to 
show  what  it  means.  Continue  this 
activity  until  you  are  sure  all  the  chil- 
dren can  read  and  understand  the 
sentences. 

[Worksheet  18  can  be  used  at  this 
point.] 

Have  on  hand  7 small  cereal  boxes. 
See  that  each  child  has  7 markers. 
Place  the  cereal  boxes  on  a table  or 
desk  where  all  the  children  can  see 
them.  Tell  them  to  pretend  that  they 
are  in  a grocery  store,  and  they  are 
going  to  buy  packages  of  cereal.  Say: 
“How  many  boxes  of  cereal  are  there 
on  the  counter?  Betty,  come  to  the 
counter  and  tell  me  how  many  boxes 
of  cereal  you  are  going  to  buy. 
Three  boxes?  Push  3 cereal  boxes  to 
the  side.  [Each  child  should  push  a 
group  of  3 markers  to  the  side  of  his 
desk.]  How  many  boxes  are  left?  7 
boxes  minus  3 boxes  are  how  many 
boxes?”  Continue  this  activity  until 
all  the  subtraction  basic  facts  for  the 
group  of  7 (7  — 1 — 6,  7 — 2 — 5, 
7 - 3 = 4,  7 - 4 =3,  7 - 5 = 2, 
7 — 6 = 1)  have  been  demonstrated 
several  times. 

Now,  have  the  children  show  all 
the  subtraction  basic  facts  with  their 
markers  again.  This  time  record  the 
six  facts  by  making  a tally  mark  on 
the  chalkboard  for  each  one.  Explain 
that  a tally  mark  is  made  for  each 
way  that  they  can  take  a group  from 
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a group  of  7 and  find  how  many  are 
left. 

[Worksheet  19  can  be  used  at  this 
point,] 

Review  briefly  the  subtraction  basic 
facts  for  the  group  of  7,  using  markers 
or  objects  such  as  books  or  boxes. 

Next,  make  sure  the  children  can 
read  and  understand  sentences  like 

“7  cans  minus  1 can  are cans.” 

Let  them  take  turns  in  making  up  such 
sentences.  Write  each  sentence  on  the 
board,  and  ask  all  the  children  to 
move  a group  of  markers  away  from 
the  group  of  7 markers.  Let  them  pre- 
tend their  markers  are  cans  of  fruit 
or  boxes  of  crackers.  Ask  how  many 
are  left.  Let  a child  write  the  answer 
in  the  sentence  on  the  board.  Repeat 
this  activity  until  there  is  a sentence 
on  the  board  for  each  of  the  subtrac- 
tion basic  facts  for  the  group  of  7. 
Then  point  to  the  sentences  in  random 
order,  and  have  them  read  by  a child 
while  the  other  children  move  their 
markers.  Continue  this  activity  until 
you  are  sure  all  the  children  under- 
stand the  sentences. 

[Worksheet  20  can  be  used  at  this 
point.] 

Place  7 rather  large  objects,  such 
as  books,  on  a table  where  all  the 
children  can  see  them.  Move  a group 
of  books  away  from  the  other  books, 
and  ask  the  children  which  word, 
plus  or  minus,  the  action  suggests.  Let 
a child  make  a sentence  that  tells 
what  happened.  Now  combine  two 
groups  and  ask  which  word,  plus  or 
minus,  the  action  suggests.  Continue 
the  activity,  mixing  addition  and  sub- 
traction, until  most  of  the  facts  for  the 
group  of  7 have  been  reviewed. 

Next,  ask  two  children  to  come  to 
the  front  of  the  room.  Explain  that 
you  will  say  either  “plus”  or  “minus,” 
and  one  of  the  children  is  to  move  the 
books  to  show  the  action  that  the 
word  suggests.  The  other  child  is  then 
to  make  a sentence  that  describes  the 


action.  Vary  the  number  of  books  so 
that  the  children  will  get  practice  on 
the  addition  and  subtraction  basic 
facts  for  the  groups  of  3,  5,  and  7. 
Have  them  take  turns  until  they  have 
reviewed  all  these  basic  facts  and 
until  you  are  sure  they  can  distinguish 
between  the  action  that  suggests  the 
word  plus  and  the  action  that  suggests 
the  word  minus. 

[Worksheets  21  and  22  can  be 
used  at  this  point.] 

Now  the  children  are  to  make  the 
transition  from  the  word  plus  to  the 
sign  +.  Provide  each  child  with  7 
markers.  Write  “4  pigs  plus”  on  the 
board,  and  ask  one  of  the  children 
to  decide  how  many  pigs  are  going  to 
join  the  4 pigs.  Accept  any  number 
that  will  lead  to  a basic  fact  the  chil- 
dren have  learned.  Tell  the  children 
to  use  their  markers  to  show  how 
many  pigs  are  going  to  join  4 pigs. 
Then  write  “3  pigs  are”  after  the  first 
phrase.  Ask  a child  to  tell  how  many 
pigs  there  are  in  all.  Write  ”7  pigs” 
next.  Then  ask:  “If  we  say  ‘4  dogs 
plus  3 dogs’  instead  of  ‘4  pigs  plus 
3 pigs,’  what  will  the  answer  be?  If 
we  say  ‘4  girls  plus  3 girls,’  what  will 
the  answer  be?  Is  4 of  something  plus 
3 of  something  always  7?  Could  we 
say  ‘4  plus  3 is  7’?”  Write  “4  plus  3 
is  7”  on  the  board. 

Follow  the  same  procedure  with 
several  other  addition  basic  facts. 
Work  in  this  way  until  the  children 
have  made  the  generalization  that 
when  a group  of  known  size  is  com- 
bined with  another  group  of  known 
size,  the  numerousness  of  the  result- 
ing group  does  not  depend  upon 
what  concrete  objects  comprise  the 
group.  Explain  that  when  we  say 
“4  + 3 is  7,”  we  add.  Use  the  word 
add  with  the  children  whenever  you 
can  do  so  easily  and  naturally. 

Then  say:  “There  is  another  way 
we  can  write  ‘4  plus  3 is  7.’  ” Write 
“4  + 3 is  7”  on  the  board.  Point  to 


the  plus  sign  and  explain  that  it 
means  exactly  the  same  as  the  word 
plus,  that  it  is  read  “plus,”  and  that  it 
is  used  when  one  group  is  being 
combined  with  another  group.  Write 
“5  + 2 is  7”  on  the  board,  and  ask 
the  children  to  move  their  markers  to 
show  what  it  means.  Ask  one  child  to 
read  the  statement  aloud.  Be  sure  he 
says  “plus”  when  he  reads  the  plus 
sign.  Repeat  this  procedure  with  dif- 
ferent addition  basic  facts  for  the 
groups  of  3,  5,  and  7. 

Erase  what  you  have  written  on 

the  board  and  write  “6 1 is  7.” 

Ask  the  children  what  is  missing.  Let 
a child  write  the  plus  sign  in  the  space 
provided  for  it.  Repeat  this  procedure 
several  times.  Let  the  children  practice 
making  the  plus  sign  on  paper  at 
their  desks  or  at  the  board. 

[Worksheet  23  can  be  used  at 
this  point.] 

To  introduce  the  minus  sign,  adapt 
the  activities  outlined  above.  Be  sure 
to  explain  what  the  word  subtract 
means,  and  use  it  in  talking  to  the 
children  whenever  you  can.  Take  as 
much  time  as  is  necessary  for  the  chil- 
dren to  understand  the  use  of  the 
minus  sign  and  to  read  it  properly. 

[Worksheets  24-27  can  be  used 
at  this  point.] 

Introduce  the  words  add  and  sub- 
tract as  reading  words  by  your  usual 
reading  procedures.  Then  write  add 
and  subtract  on  the  board.  Put  7 
books  or  other  rather  large  objects 
on  a table  where  all  the  children  can 
see  them.  Move  a group  of  2 books 
to  one  side  of  the  table,  and  ask  a 
child  to  read  the  word  suggested  by 
the  action  you  performed.  Repeat  this 
type  of  activity  several  times,  using 
both  combining  and  separating  ac- 
tions. Let  several  children  have  a turn 
in  reading  the  proper  word. 

Next,  give  each  child  7 markers. 
Write  on  the  board  “Add  2 and  5.” 
Tell  the  children  to  read  what  you 
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have  written  and  do  what  it  tells  them 
to  do.  They  should  move  a group  of 
5 to  a group  of  2.  Get  the  children 
to  understand  that  when  they  see 
“Add  2 and  5,"  they  should  think 
“2  + 5 is  7."  Write  “Add  5 and  2." 
See  that  they  push  a group  of  2 over 
to  a group  of  5.  Use  the  addition  facts 
in  this  way  until  the  children  can  make 
the  correct  interpretations. 

Now  write  “Subtract  1 from  4“  and 
observe  what  the  children  do  with 
their  markers.  Get  them  to  see  that 
when  they  read  “Subtract  1 from  4,” 
they  should  think  “4  — 1 is  3.”  Fol- 
low the  same  procedure  for  the  vari- 
ous subtraction  facts.  Continue  this 
activity  by  recalling  the  facts  in  ran- 
dom order  until  you  are  sure  the 
children  can  differentiate  between 
the  actions  that  suggest  addition  and 
subtraction  and  can  follow  directions. 

[Worksheet  28  can  be  used  at  this 
point.] 
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Comments 

On  this  page  the  child  looks  at  a pic- 
ture of  two  groups  that  are  about  to 
be  combined,  and  he  then  selects 
from  four  pictures  those  that  show  the 
result  when  the  action  has  been  com- 
pleted. The  addition  basic  facts  for 
the  group  of  7 are  used. 

First,  make  sure  the  children  have 
had  sufficient  practice  in  combining 
groups  for  the  addition  basic  facts 
for  the  group  of  7,  as  suggested  in 
“Preliminary  Teaching.”  Then  have 
the  children  open  their  books  to  page 
17.  Ask  them  what  they  think  they  are 
to  do.  If  necessary,  give  them  direc- 
tions. Review  the  meaning  of  the 
marks  X and 

An  average  group  should  be  able 
to  complete  the  work  on  this  page  in 
one  period.  Let  the  slow  learners  use 
markers,  as  suggested  in  “Comments” 
for  Worksheet  1 0 (on  pages  15-16  of 
this  Teaching  Guide). 


Page  17  may  be  checked  by  using 
the  same  type  of  transparent  overlay 
that  was  suggested  for  page  10. 


On  this  page  the  children  complete 
the  action  of  joining  two  groups  to 
make  a group  of  7 by  imagining  that 
the  groups  are  combined.  They  are 
introduced  to  the  symbolization  of  the 
addition  basic  facts  for  the  group  of 
7.  The  sentences  symbolize  in  words 
and  numerals  the  numerousness  of  the 
groups  and  the  action,  but  the  result 
of  the  action  is  not  given. 

Before  the  children  begin  work  on 
page  18,  make  sure  they  have  had 
sufficient  practice  on  the  addition 
basic  facts  for  the  group  of  7 and  can 
read  and  understand  sentences  like 
those  on  the  page.  Suggestions  are 
given  in  “Preliminary  Teaching.” 

The  child  is  to  read  a sentence, 
find  the  picture  that  illustrates  the 
sentence,  and  write  the  letter  of  the 
sentence  in  one  of  the  blue  response 
spaces.  He  mentally  completes  the 
action  pictured  and  completes  the 
sentence  by  writing  the  appropriate 
numeral  on  the  blue  line.  There  are 
two  sentences  for  each  picture. 

Pupils  in  an  average  or  bright 
group  should  be  able  to  do  the  work 
on  this  page  after  you  have  worked 
with  them  on  the  first  picture.  The 
slow  learners  may  need  to  use  mark- 
ers to  work  out  the  action  before 
they  match  a sentence  to  a picture.  If 
necessary,  ask  questions  and  give  di- 
rections that  will  help  them  find  the 
picture  that  goes  with  the  sentence. 
Let  the  children  do  at  least  a few  of 
the  exercises  on  the  page  by  them- 
selves. 

This  page  can  be  checked  by  using 
a transparent  overlay  like  the  one 
suggested  in  “Comments”  for  Work- 
sheet 11  (page  16  of  this  Teaching 
Guide). 


On  this  page  the  children  study  the 
subtraction  basic  facts  for  the  group 
of  7. 

To  introduce  the  page,  draw  on 
the  chalkboard  three  or  four  simple 
pictures  to  illustrate  some  of  the  sub- 
traction basic  facts.  (Balls  rolling  off 
a table,  boxes  tumbling  off  a shelf, 
or  anything  else  equally  easy  to  draw 
will  do.)  Label  each  of  these  pictures 
with  a letter.  Under  this  first  set  draw 
a few  more  pictures  that  show  the 
balls,  boxes,  etc.,  that  remain  after 
the  action  in  the  lettered  pictures  has 
been  completed.  Place  each  of  these 
pictures  so  that  it  is  not  directly  under 
the  lettered  picture  with  which  it  cor- 
responds. Each  picture  in  the  second 
set  should  have  a response  space  in 
one  corner. 

A child  should  first  tell  what  is 
happening  in  a specified  picture  (Pic- 
ture A,  for  example).  He  should  state 
the  total  number  of  objects  in  the 
picture  and  the  number  that  are  leav- 
ing. He  should  make  it  clear  that  the 
action  suggests  subtraction.  Another 
child  can  tell  how  many  objects  will 
be  left,  find  the  picture  that  shows 
the  number  of  objects  that  will  be  left, 
and  write  the  letter  A in  the  response 
space.  Give  as  many  children  as  pos- 
sible a chance  to  work  with  these  pic- 
tures. 

Then  have  the  children  open  their 
books  to  page  19.  Tell  them  to  find 
for  each  blue  picture  the  white  pic- 
tures that  show  the  group  that  re- 
mains and  write  the  letter  of  the  blue 
picture  in  the  blue  response  spaces. 

An  average  or  bright  group  can 
complete  this  page  in  one  period.  A 
slow  group  may  need  to  use  markers 
to  work  out  the  action  in  the  key  pic- 
tures and  find  the  remainders. 

A transparent  overlay  showing  the 
correct  responses  can  be  used  to 
check  this  page. 
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Comments 

On  this  page  the  children  are  intro- 
duced to  written  statements  of  the 
subtraction  basic  facts  for  the  group 
of  7. 

Before  the  children  open  their 
books  to  page  20,  make  sure  they 
have  had  practice  with  markers  and 
can  read  and  understand  sentences 
like  those  on  the  page.  Suggestions 
are  given  in  “Preliminary  Teaching.” 

The  child  is  to  read  each  sentence, 
find  a picture  that  illustrates  the 
sentence,  and  write  the  letter  of  the 
sentence  in  the  blue  response  space. 
He  then  mentally  completes  the  action 
in  the  picture  and  completes  the  sen- 
tence by  writing  the  appropriate  nu- 
meral on  the  blue  line.  There  is  a pic- 
ture for  each  sentence. 

This  page  can  be  checked  by  using 
a transparent  overlay  that  shows  the 
correct  responses.  Write  the  answers 
after  the  sentences  and  the  letters 
above  the  response  spaces,  so  that 
the  children’s  responses  will  be  clearly 
visible. 
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Comments 

On  this  page  the  children  distinguish 
between  the  action  that  suggests  us- 
ing the  word  plus  and  the  action  that 
suggests  using  the  word  minus.  They 
practice  the  addition  and  subtraction 
basic  facts  for  the  3,  5,  and  7 groups. 

Introduce  this  page  by  giving  each 
child  a handful  of  markers.  Write  the 
words  plus  and  minus  on  the  board, 
and  draw  a line  three  or  four  inches 
long  a little  to  the  right  and  below  the 
words.  Then  say:  “Put  a group  of  3 
markers  in  the  middle  of  your  desks. 
Now  push  a group  of  2 markers  over 
to  the  3 markers.  How  many  markers 
are  there  in  ail?  Sue,  which  word  on 
the  board  tells  what  you  did  with  the 
markers?  Go  to  the  board  and  cross 
out  the  other  word.  Joe,  go  to  the 


board  and  write  a numeral  on  the 
line  that  will  show  us  the  number  of 
markers  there  are  in  the  group  you 
just  made.” 

Now  erase  and  rewrite  the  word 
that  was  crossed  out,  and  erase  the 
numeral  that  was  written  on  the  line. 
Give  a new  set  of  directions  involving 
a subtraction  fact.  Continue  this  ac- 
tivity until  the  children  understand  the 
procedure. 

Have  the  children  open  their  books 
to  page  21,  and  let  them  tell  what 
is  happening  in  the  first  two  pictures. 
Ask  which  word — plus  or  minus — they 
should  cross  off  in  each  picture,  and 
what  they  should  write  on  each  of 
the  blue  lines.  Be  sure  they  understand 
that  they  are  to  cross  off  the  wrong 
word  and  that  the  numeral  they  write 
on  the  blue  line  represents  the  group 
that  is  the  result  of  the  action  in  the 
picture.  For  addition,  this  numeral  will 
tell  the  number  of  objects  in  all;  for 
subtraction,  it  will  tell  the  remainder. 

A bright  group  will  be  able  to  do 
the  work  independently.  Help  the 
slow  learners  by  asking  questions  and 
giving  directions  for  at  least  half  of 
the  exercises.  They  should  be  able  to 
complete  the  page  independently. 

This  page  may  be  checked  by  using 
a transparent  overlay  that  shows  the 
correct  responses. 


On  this  page  the  children  solve  simple 
pictorial  problems  that  involve  the 
addition  and  subtraction  basic  facts 
for  the  groups  of  3,  5,  and  7. 

Introduce  this  page  by  writing  on 
the  board  six  sentences  like  those  on 
page  22.  Half  of  them  should  involve 
addition  basic  facts  and  the  other  half 
subtraction  basic  facts.  Give  each 
child  a handful  of  markers,  and  say: 
“Pretend  your  markers  are  boxes  [or 
some  other  object].  Push  4 boxes 
over  to  3 boxes.  Mary,  find  the  sen- 


tence on  the  board  that  tells  what  you 
just  did  and  read  it  aloud.  John,  what 
should  you  write  on  the  line?  Go  to 
the  board  and  write  the  answer  on  the 
line.”  Continue  this  activity  until  the 
children  have  performed  with  markers 
all  the  actions  indicated  by  the  sen- 
tences on  the  board  and  have  written 
the  correct  answer  for  each  sentence. 
Ask  them  to  open  their  books,  and 
give  them  directions  for  page  22. 

A bright  or  average  group  should 
finish  the  exercises  on  this  page  in 
one  period.  A slow  group  may  need, 
and  should  be  given,  more  practice 
with  the  addition  and  subtraction 
basic  facts.  It  would  be  a good  idea 
to  hectograph  sheets  of  1 0 or  12  sen- 
tences like  those  on  page  22  and  let 
these  children  use  markers  to  work 
out  the  answers.  Then  when  they  open 
their  books  to  do  the  work  on  the 
page,  point  out  that  the  pictures  show 
the  same  kinds  of  actions  they  have 
just  been  performing  with  their  mark- 
ers, and  the  sentences  on  the  page 
are  like  the  ones  they  have  just  fin- 
ished. Help  them  with  the  first  few 
exercises,  and  try  to  get  them  to 
match  the  sentences  and  pictures 
without  using  markers. 

Note  that  there  are  five  sentences 
without  matching  pictures.  Tell  the 
children  that  for  each  of  these  sen- 
tences they  are  to  write  just  the 
answer  on  the  blue  line. 

A transparent  overlay  may  be 
used  to  check  this  page. 
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Comments 

On  this  page  the  children  begin  to 
write  the  plus  sign.  They  learn  that 
such  statements  as  “4  girls  plus  3 
girls  are  7 girls”  can  be  generalized 
as  “4  + 3 is  7.”  Although  they  con- 
tinue to  learn  new  arithmetic  facts  by 
observing  and  manipulating  real  ob- 
jects, it  is  essential  that  they  realize 
that  the  arithmetic  idea  itself  does 
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not  depend  upon  what  the  application 
of  it  may  be. 

Complete  understanding  of  the 
abstract  nature  of  the  facts  and  op- 
erations of  which  arithmetic  is  com- 
posed does  not  come  at  the  end  of  a 
single  lesson,  of  course,  or  at  any 
predictable  point  during  the  years  the 
children  spend  learning  arithmetic.  It 
develops  slowly,  and  it  must  be 
soundly  based. 

Do  not  let  the  children  begin  page 
23  until  you  have  spent  enough  time 
on  the  activities  suggested  in  “Pre- 
liminary Teaching”  to  be  sure  the 
children  really  understand  the  ideas 
those  activities  are  designed  to  teach. 
Page  23  is  intended  to  strengthen 
this  understanding. 

To  introduce  this  page,  write  on  the 
chalkboard  several  sets  of  sentences 
like  those  under  the  pictures  on  page 
23,  with  one  variation.  The  first  sen- 
tence in  each  set  should  tell  the  num- 
ber of  objects  or  animals  in  each  of 
the  groups  that  are  to  be  combined. 
Give  each  child  7 markers.  Have  the 
first  sentence  in  the  first  set  read 
aloud,  and  tell  the  children  to  use 
their  markers  to  find  the  answer.  Let 
a child  write  the  answer  on  the  line. 
Ask  a child  to  read  and  complete  the 
second  sentence.  Have  another  child 
read  and  complete  the  third  sentence. 
Continue  this  activity  until  all  the  sets 
of  sentences  on  the  board  have  been 
completed. 

Ask  the  children  to  open  their 
books  to  page  23,  and  give  directions 
for  the  exercises  within  the  pictures. 
When  they  have  finished  these  exer- 
cises, give  directions  for  Exercises  A 
to  H at  the  right  of  the  page. 

A transparent  overlay  may  be  used 
to  check  the  children’s  work. 


such  statements  as  “3  boys  minus  1 
boy  are  2 boys”  can  be  generalized 
as  ”3  — 1 is  2.” 

This  page  is  like  page  23  in  pur- 
pose and  technique,  except  that  it 
deals  with  subtraction  and  the  minus 
sign  instead  of  addition  and  the  plus 
sign.  It,  too,  is  designed  to  provide 
practice  in  using  ideas  that  have  been 
taught  in  the  preliminary  teaching. 

Introduce  the  page  by  writing  on 
the  board  several  sets  of  sentences 
like  those  within  the  pictures  on  page 
24.  Give  each  child  7 markers,  and 
proceed  as  suggested  in  “Comments” 
for  page  23. 

Ask  the  children  to  open  their 
books  to  page  24,  and  give  them  di- 
rections for  the  picture  exercises. 
When  they  have  finished  these  exer- 
cises, give  them  directions  for  Exer- 
cises A to  H at  the  right  of  the  page. 

A transparent  overlay  may  be  used 
to  check  this  page. 
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Comments 

On  this  page  the  children  begin  to 
write  the  minus  sign,  and  learn  that 


Comments 

On  this  page  the  children  are  re- 
quired to  distinguish  between  the 
plus  sign  and  the  minus  sign  to  show 
the  action  indicated. 

This  page  is  like  pages  23  and  24 
in  purpose  and  technique,  except  that 
both  addition  and  subtraction  are  in- 
cluded. 

Introduce  this  page  by  asking  the 
children  to  look  it  over  for  a minute 
or  two.  Let  them  tell  what  they  think 
they  are  supposed  to  do.  Ask  ques- 
tions, and  guide  the  discussion  until 
they  mention  that  the  pictures  show 
both  addition  and  subtraction.  Let 
them  do  the  exercises  Independently. 

A group  of  slow  learners  may  need 
to  use  markers  for  Exercises  A to  H 
at  the  right  of  the  page.  Give  each 
child  7 markers.  Tell  the  children  to 
read  each  sentence  carefully,  then 
use  markers  to  find  the  answer.  Re- 
mind them  that  the  words  plus  and 


minus  tell  them  whether  they  are  to 
add  or  subtract.  Remind  them  also  to 
write  the  correct  sign  in  the  second 
sentence  in  each  exercise. 

A transparent  overlay  showing  the 
correct  answers  may  be  used  to  check 
this  page. 
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Comments 

On  this  page  the  children  use  simple 
pictorial  problems  to  review  and  prac- 
tice the  addition  and  subtraction 
basic  facts  for  the  groups  of  3,  5, 
and  7. 

For  the  first  time  the  children  are 
required  to  complete  sentences  that 
are  written  without  reference  to  the 
concrete  aspects  of  a situation.  The 
children  must  be  able  to  read  and  un- 
derstand the  numerals  and  signs  of 
operation.  They  match  each  sentence 
with  a picture  and  write  the  answer 
on  the  line  provided.  Note  that  there 
is  no  picture  for  Exercise  F. 

To  introduce  the  page,  select  at 
random  five  or  six  of  the  basic  facts 
on  page  26  and  write  them  on  the 
chalkboard.  Put  some  books  or  blocks, 
or  other  objects  large  enough  to  be 
seen  by  all  the  children,  on  a table. 
Have  a child  read  the  first  exercise. 
Use  the  books  to  perform  the  action 
indicated.  Let  the  children  tell  what 
numeral  should  be  written  on  the  line, 
and  have  one  of  the  children  write  it. 
Continue  this  activity  until  all  the  ex- 
ercises on  the  board  have  been  com- 
pleted. 

Average  or  bright  children  will 
complete  the  work  on  this  page  in 
one  class  period.  Slow  learners  may 
need  to  spend  two  periods  on  it.  For 
the  first  period  they  might  match 
each  exercise  with  a picture  and 
write  the  letter  of  the  exercise  in  the 
blue  response  space  in  the  picture.  For 
the  second  period  they  could  use 
markers  to  find  the  answer  to  each 
exercise  and  write  it  on  the  blue  line. 
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A transparent  overlay  may  be  used 
to  check  this  page. 
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Comments 

On  this  page  the  children  get  further 
practice  with  the  addition  and  sub- 
traction basic  facts  for  the  groups  of 
3,  5,  and  7. 

Introduce  the  page  by  reviewing 
briefly  the  three  ways  of  writing  the 
addition  and  subtraction  basic  facts 
shown  on  the  page.  Write  on  the 
chalkboard  two  or  three  exercises  like 
those  in  each  of  the  three  columns  on 
the  page.  Let  various  children  write 
the  answers  on  the  lines  provided. 

Do  not  permit  the  use  of  markers 
with  Worksheet  27  unless  you  are 
sure  such  help  is  really  needed. 

A transparent  overlay  may  be  used 
to  check  this  page. 
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Comments 


On  this  page  the  children  use  the 
words  add  and  subtract  in  reading 
situations. 

Exceptional  care  should  have  been 
taken  with  the  preliminary  teaching 
for  this  page.  Add  and  subtract  are 
technical  words,  and  the  children 
have  had  few  chances  to  hear  or  use 
them  outside  the  arithmetic  class. 
They  must  learn  to  read  these  words 
and  associate  them  with  all  the  vari- 
ous arithmetic  ideas  that  are  implicit 
in  their  meaning.  When  a child  reads 
the  sentence  “Add  2 and  5,"  he 
should  understand  that  the  action  sug- 
gested is  that  of  combining  two 
groups,  that  a group  of  5 is  to  be 
joined  to  a group  of  2,  that  it  means 
“2  plus  5“  and  “2  + 5,”  and  that  the 
numerical  result  of  the  action  should 
be  given.  He  should  understand  that 
he  summarizes  all  this  in  the  state- 
ment “2  + 5 is  7.’’ 

When  he  reads  “Subtract  2 from 
3,”  he  should  understand  that  the 


action  suggested  is  that  of  taking  a 
group  away  from  a larger  group,  that 
3 is  the  number  associated  with  the 
group  he  starts  with,  that  2 is  the 
number  associated  with  the  group  he 
removes,  that  it  means  “3  minus  2" 
and  “3  — 2,”  and  that  the  numerical 
result  of  the  action  should  be  given. 
He  should  understand  that  he  sum- 
marizes these  ideas  in  the  statement 
“3  - 2 is  1.” 

The  activities  suggested  in  “Pre- 
liminary Teaching”  for  this  page  in- 
troduce and  teach  these  concepts. 
The  exercises  on  Worksheet  28  pro- 
vide experience  in  using  them. 

Introduce  Worksheet  28  with  some 
exercises  similar  to  the  picture  exer- 
cises on  the  page.  Put  some  books  or 
other  objects  large  enough  to  be 
seen  by  all  the  children  on  a table  or 
desk.  Write  the  words  add  and  sub- 
tract on  the  board,  and  draw  a short 
line  below  the  words.  Use  the  books 
to  demonstrate  either  an  addition 
fact  or  a subtraction  fact,  and  ask  a 
child  which  word  (add  or  subtract)  is 
suggested  by  what  you  did.  Then  ask 
him  to  go  to  the  board  and  cross  out 
the  word  that  does  not  correspond 
with  what  you  did.  Ask  him  to  write 
the  proper  numeral  on  the  line.  Re- 
peat this  activity  until  the  children 
understand  that  they  are  to  leave  the 
word  that  is  associated  with  what  hap- 
pened and  cross  out  the  word  that  is 
not.  You  can  vary  the  exercise  some- 
what by  letting  one  child  perform  the 
action  with  the  books  while  another 
child  crosses  out  the  word  that  is  not 
wanted  and  writes  the  answer. 

A bright  group  should  do  the  work 
on  this  page  in  one  class  period.  An 
average  group  may  need  two  periods 
and  a slow  group  two  or  more.  If  it 
is  absolutely  necessary,  let  the  slow 
learners  use  markers  to  find  the 
answers  to  Exercises  A to  F. 

A transparent  overlay  may  be  used 
to  check  this  page. 
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1 Review  the  response  marks  X and 

Direct  attention  to  the  top  blue 
picture.  Ask  how  many  cans  are  stand- 
ing on  the  shelf  and  how  many  are 
being  pushed  toward  them.  Ask  how 
many  there  will  be  in  all. 

2 Have  the  children  look  at  the  first 
white  picture  in  the  top  row.  Ask  if 
it  correctly  shows  the  result  of  the 
action  indicated  in  the  blue  picture. 
Tell  the  pupils  that  if  it  shows  the  two 
groups  combined,  or  the  correct  num- 
ber of  cans,  they  are  to  make  an  X 
in  the  blue  response  space;  if  it  does 
not  show  the  two  groups  combined, 

[they  are  to  make  the  mark 
|3  Have  the  children  make  the  cor- 
rect mark  in  each  of  the  other  pic- 
tures in  the  top  row. 

4 Tell  the  children  to  follow  the 
same  procedure  for  each  of  the  other 
four  rows  of  pictures  on  the  page. 


1 1 Tell  the  children  to  read  Sentence 
A,  find  the  picture  that  it  tells  about, 
and  write  the  letter  A in  one  of  the 
'iblue  response  spaces.  They  should 
then  complete  the  sentence  by  writing 
the  appropriate  numeral  on  the  blue 
line. 

2 Have  the  children  follow  the  same 
procedure  for  each  sentence  on  the 
page.  You  may  wish  to  point  out  that 
all  the  pictures  of  bottles  are  on  the 
left  side  of  the  page  and  all  the  pic- 
tures of  oranges  are  on  the  right  side. 
Point  out  that  there  are  two  sentences 
for  each  picture. 
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1 Call  attention  to  Picture  A.  Ask 
how  many  bags  in  all  are  in  the  pic- 
ture, how  many  are  being  taken 
away,  and  how  many  will  be  left. 

2 Tell  the  children  to  look  at  each 
of  the  white  pictures.  In  each  picture 
that  shows  how  many  bags  will  be 
left  in  Picture  A,  they  are  to  write  the 
letter  A in  the  blue  response  space. 

3 Ask  the  children  to  follow  the 
same  procedure  for  Pictures  B,  C,  D, 
E,  and  F. 
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1 Tell  the  children  to  read  Sentence 
A and  find  the  picture  it  tells  about. 
Have  them  write  the  letter  A in  the 
response  space  in  the  picture,  and 
then  write  the  answer  on  the  blue  line 
in  the  sentence. 

2 Have  the  children  follow  the  same 
procedure  for  each  sentence  on  the 
page. 
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1 Ask  what  is  happening  in  the  first 
picture  and  which  word,  plus  or  minus, 
is  suggested  by  that  kind  of  action. 
Tell  the  children  to  cross  off  the  wrong 
word. 

2 Ask  how  many  cans  there  will  be 
in  all  when  the  action  is  completed. 
Tell  the  children  to  write  the  numeral 
for  that  many  on  the  blue  line. 

3 Direct  attention  to  the  second  pic- 
ture and  repeat  the  above  procedure. 
Tell  the  children  to  write,  on  the  blue 
line,  the  numeral  that  tells  how  many 
apples  will  be  left  when  the  action  is 
completed. 

4 Have  the  children  follow  the  same 
procedure  for  each  picture  on  the 
page. 
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n ^ 

plus  'f»WU6  B 

_5_  cans 

ptuo-  minus 

..  1...  apple 

plus  mlnuc- 

J—  oranges 

plus  minus- 

-7  bottles 

diJi 

plus-  minus 

3 bottles 

[jimfr 

plus-  minus 

— cans 

-plus-  minus 

^ cans 

plus  minus- 

. 7 apples 

■plus-  minus 

— L orange 

plus  -minus- 

y boxes 

§ W 

plus  minus. 

-J2L  bottles 

plus-  minus 

...3-  boxes 

plus 

_5_  bottles 

plus  minus- 

_2_  boxes 

-plus-  minus 

oranges 

plus-  minus 

-2>_  apples 

S 1 Tell  the  children  to  read  Sentence 
j A and  find  the  picture  it  tells  about. 
Have  them  write  the  letter  A in  the 
I response  space  in  the  picture,  then 
write  the  answer  on  the  blue  line  in 
the  sentence. 

2 Have  the  children  follow  the  same 
procedure  for  each  of  the  other  sen- 
tences on  the  page. 
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B 

B 

H 

o 

Da  3 bags  plus  4 bags  are  V bags. 

B B 1 box  plus  2 boxes  is  3 boxes, 
c 7 bags  minus  5 bags  are  -2_  bags. 

D 3 bags  minus  2 bags  are  1 bag. 

E 2 bags  plus  5 bags  are  ~7 . bags. 

F 1 box  plus  6 boxes  is  ~7  boxes. 

G 2 bags  plus  3 bags  are  bags. 

H 4 boxes  plus  3 boxes  are  7 boxes. 

I 7 boxes  minus  3 boxes  are boxes, 
j 5 boxes  minus  2 boxes  are  _3_  boxes. 
K 3 bags  plus  2 bags  are  bags. 

L 5 bags  minus  4 bags  are  t bag. 

M 7 bags  minus  4 bags  are  3 bags. 

N 5 boxes  minus  3 boxes  are  ^ boxes, 
o 4 bags  plus  1 bag  are  _5_ 

p 5 boxes  minus  1 box  are ^ 

Q 7 boxes  minus  2 boxes  are  ^ boxes. 


. bags, 
boxes. 
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23 


1 Tell  the  children  to  read  the  first 
sentence  in  the  first  picture,  look  at 
the  picture  to  decide  what  numerals 
belong  on  the  blue  lines,  and  write 
the  numerals  on  the  lines. 

2 Have  the  children  read  the  next 
sentence  and  write  the  correct  numer- 
als on  the  lines. 

3 Tell  the  children  to  read  the  third 
sentence.  Ask  what  sign  should  be 
written  on  the  first  blank.  Tell  them  to 
write  the  appropriate  sign  and  nu- 
meral on  the  blue  lines. 

4 Have  the  children  follow  the  same 
procedure  for  each  sentence  in  each 
picture. 

5 Direct  attention  to  Exercises  A to 
H at  the  right  of  the  page.  Tell  the 
children  that  for  each  exercise  they 
are  to  write  the  correct  numerals  and 
the  correct  sign  on  the  blue  lines. 


1 Tell  the  children  to  read  the  first 
sentence  within  the  first  picture,  look 
at  the  picture  to  decide  what  numeral 
belongs  on  the  blue  line,  and  then 
write  the  numeral  on  the  line. 

2 Have  the  children  read  the  next 
sentence  and  write  the  correct  numer- 
als on  the  lines. 

3 Ask  the  children  to  read  and  com- 
plete the  third  sentence.  Remind  them 
that  a sign  belongs  on  the  first  blank. 

4 Have  the  children  complete  each 
sentence  in  each  picture  on  the  page. 

5 Direct  attention  to  Exercises  A to 
H at  the  right  of  the  page.  Point  out 
that  there  are  no  pictures  to  go  with 
these  exercises.  Tell  the  children  that 
for  each  exercise  they  are  to  write  the 
correct  numerals  and  the  correct  sign 
on  the  blue  lines. 
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. Ask  the  children  to  look  at  the  first 
dure,  then  read  and  complete  each 
[itence. 

Have  the  children  complete  each 
itence  for  each  picture  on  the  page. 

Direct  attention  to  Exercises  A to 
at  the  right  of  the  page.  Point  out 
it  there  are  no  pictures  to  go  with 
^se  exercises.  Tell  the  children  to 
ite  the  correct  numerals  and  sign 
the  blank  lines  in  each  exercise. 


Ask  the  children  to  read  Exercise 
-find  the  picture  that  goes  with  it, 
ite  the  letter  A in  the  blue  response 
fice  in  the  corner  of  the  picture,  and 
ite  the  correct  numeral  on  the  blue 
3 in  the  exercise. 

For  each  exercise  have  the  chil- 
;n  follow  the  same  procedure. 
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& 

3 pigs  minus  -1—  pig  are  pigs. 

3 minus  t is  -2_.  _ 

3-^lisJ^_,  “ 

5 birds  plus  Z birds  are  7 birds. 

5 plus  7L  is  7 . 

5^2  is -J- 

6 pigs  plus  1-.  pig  are  pigs. 

6 plus  - .1-  is  7— 

6 1 is  ~7-. 

7 dogs  minus  _5-  dogs  are  _2_  dogs. 

7 minus  S—  is  —2. 

7^=-5  is  -2^ 

5 dogs  minus  3 dogs  are  2,  dogs. 

5 minus  -3—  is  2 . 

5^3  is  _E^. 

2 birds  plus  3 birds  are  5 birds. 

2 plus  3 ..  is  S . 

2J±.3  is  _5_. 

B 


7 toys  minus  3 toys  are  4*  toys. 

7 — 3 is  4*. 

B 2 boats  plus  5 boats  are  7 boats. 

5 isJZ_. 

c 4 boxes  plus  1 box  are  _5L  boxes. 

4 ~t-  1 is  5 

D 5 bags  minus  2 bags  are  3 bags. 
5_jr^2  is^. 

E 3 cans  plus  2 cans  are _5_  cans. 
3J^2  is_5„ 

f 5 plants  minus  1 plant  are_HL  plants. 
5^1  isJt. 

G 7 balls  minus  1 ball  are  fe  balls. 
7_— 1 is_b.. 

H 4 cars  plus  3 cars  are  7 cars. 

4 .-H  3 is  7 
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D p 

® 7 

1 Direct  attention  to  the  exercise 
identified  by  blue  letters  (the  first  col 

A 1 dog  plus  1 dog  is  ^ do'gs.  S 

A 5 plus  2 is  f 

A 2 + 3 is 

umn).  Tell  the  children  to  read  eac 

• 7 pigs  minus  2 pigs  are  ^ pigs.  I 

B 2 plus  3 is  ^ ! 

B 7-6  is  _L. 

exercise  and  write  the  correct  numerc 

c 5 rabbits  minus  3 rabbits  are  ^ rabbits. 

c 2 minus  1 is  

c 3-1  is  ^ 

on  the  blue  line. 

D 2 balls  plus  3 balls  are  ^ balls. 

D 1 plus  4 is  ^ ’ 

D 6+1  is  7 

2 Have  the  children  write  the  coi 

E 7 cars  minus  1 car  are  ^ cars. 

E 5 minus  3 is  ^ 

E 5-3  is  Z 

rect  numeral  on  the  blue  line  in  eac 

f 3 boys  minus  1 boy  are  ^ bovs. 

F 7 minus  6 is  _1 

F 7-2  is  5 

exercise  In  the  next  two  columns. 

G 1 doll  plus  6 dolls  is  _Z_  dolls. 

G 7 minus  2 is  ^ 

G 1+2  is 

H 4 girls  plus  3 girls  are  JZL.  girls. 

H 1 plus  6 is  ^ 1 

1 H 5-1  is 

I 7 birds  minus  4 birds  are  3 birds. 

1 4 plus  3 is 

1 3-2  is 

j 5 toys  minus  1 toy  are  ^ tovs. 

j 3 minus  2 is  J! 

J 2 + 5 is  7 

K 2 kittens  plus  1 kitten  are  3 kittens. 

K 5 plus  2 is 

K 1 + 1 is  ^ 

1 5 apples  minus  4 apples  are  _J apple. 

L 1 minus  1 is  ^ 

t 7-3  is  _HL_. 

M 6 oranges  plus  1 orange  are  ^ oranges. 

M 5 minus  2 is  3 

M 1 + 6 is  7 

N 1 boat  plus  4 boats  is  3 boats. 

N 1 plus  1 is  A 

N 4+3  is 

o 7 boxes  minus  5 boxes  are  ^ boxes. 

o 3 plus  4 is  7 

[ o 5+2  is  7 

p 1 plant  plus  2 plants  is  ^ plants.  | 

1 p 7 minus  5 is  ^ 

p 2-1  is_!_. 

Q 7 apples  minus  3 apples  are  apples. 

0 Q 5 minus  4 is  

Q 3+4  is  7 
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1 In  the  first  picture,  ask  the  ch 
dren  to  decide  which  word,  add 
subtract,  is  suggested  by  the  actio 
Tell  them  to  cross  out  the  other  wor 
Ask  how  many  rabbits  there  will  I 
in  all  when  the  action  is  complete 
Have  the  children  write  the  numer 
on  the  blue  line. 

2 Have  the  children  work  indepen 
ently  on  each  of  the  remaining  pictu 
exercises. 

3 Tell  the  children  to  read  the  fi 
sentence  in  Exercise  A and  write  t 
answer  on  the  blue  line.  Ask  them 
read  the  two  parts  below  (beginni 
with  the  words  Add  and  Subtract),  c 
cide  which  part  belongs  with  the  fi 
sentence,  and  cross  out  the  other  pc 
Then  they  should  write  the  answer 
the  blue  line  in  the  part  that  belor 
with  the  first  sentence. 

4 Have  the  children  work  indeper 
ently  on  Exercises  B to  F. 
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29-36  THE  BASE-TEN  SYSTEM  OF  NUMERATION  TO  99 


Objectives 

Understanding  arithmetic  depends 
upon  an  understanding  of  the  princi- 
Iples  of  the  base-ten  system.  This  sys- 
tem enables  us  to  name  each  number 
and  is  the  basis  for  the  computational 
processes. 

The  two  basic  ideas  of  the  base-ten 
system  are:  first,  grouping  by  tens; 
second,  using  a symbol  to  represent 
ones,  tens,  hundreds,  thousands,  etc., 
and  showing  by  position  which  of 
these  the  symbol  represents.  These 
principles  of  grouping  and  place  val- 
ue are  used  in  our  written  numerals 
and  in  our  number  words.  For  exam- 
ple, “7”  stands  for  7 ones,  “77” 
stands  for  7 groups  of  1 0 and  7 ones, 
jand  “seventy-seven”  is  a short  way 
of  saying  “seven  groups  of  ten  and 
iseven  ones.” 

I Children  learn  the  principles  of  the 
3ase-ten  system  by  observing  how  a 
arge  group  of  objects  can  be  organ- 
zed  into  groups  of  ten  and  single 
objects,  by  making  such  groupings 
Ihemselves,  and  by  manipulating  ob- 
lects  to  show  what  happens  when  a 
group  is  either  increased  by  ten  or  by 
ne  or  decreased  by  ten  or  by  one. 
They  learn  to  record  such  groupings 
first  by  using  tally  marks  and  then  by 
/vriting  numerals  in  place  of  the  tally 
marks.  They  learn  to  write  numerals 
■or  the  decade  and  “teen”  numbers 
and  to  understand  place  value. 

Since  the  number  words  for  the 
1‘teens”  do  not  follow  the  general 
jattern  of  the  number  words  within 
he  other  decades,  study  of  the 
‘teens”  should  be  deferred  until  the 
:hildren  have  learned  the  general 
jattern. 

On  Worksheets  29-36,  only  num- 
>ers  less  than  100  are  studied.  Work- 
heets  29  and  30  present  grouping  by 
ens  and  ones  for  groups  of  20  to  99 
ind  writing  numerals  from  20  to  99. 


Worksheet  31  presents  the  decade 
numbers  (10,  20,  30,  etc.).  Worksheet 
32  presents  the  “teens.” 

Worksheets  33  and  34  give  special 
attention  to  the  order  of  numbers 
within  the  decades.  On  Worksheets 
35  and  36,  the  effects  of  increasing 
and  decreasing  groups  by  ten  and  by 
one  are  studied. 

Preliminary  Teaching 

Before  using  Worksheets  29-36,  the 
children  must  be  able  to  make  groups 
of  tens  and  ones,  to  make  tallies  that 
show  place  value,  and  to  write  nu- 
merals in  place  of  the  tally  marks. 
They  must  learn  the  names  and  sym- 
bolism of  the  decade  numbers  and  the 
“teen”  numbers  and  the  function  of 
the  numeral  zero  in  the  ones’  column. 

You  should  have  on  hand  several 
collections  of  100  small  objects  that 
can  be  stacked  or  arranged  in  pyra- 
mids or  bundles  of  10.  These  objects 
might  be  small  blocks,  peg  sticks, 
straws  cut  in  3-inch  lengths,  tongue 
depressors,  spools,  corks,  or  small 
boxes  of  uniform  size.  You  will  also 
need  a collection  of  objects  that  are 
large  enough  to  be  seen  by  the  chil- 
dren when  you  use  them  for  demon- 
strations. The  children  will  need 
paper  on  which  to  make  tally  marks. 

First  build  a pyramid  in  the  4,  3, 
2,  1 arrangement.  Be  sure  all  the  chil- 
dren can  see  it.  Discuss  the  number  of 
blocks  in  the  pyramid.  Give  each  child 
10  objects  that  can  be  stacked  .in 
pyramid  form.  Let  each  child  count 
his  objects  and  build  a pyramid.  Be 
sure  all  the  children  know  that  any 
pyramid  in  the  4,  3,  2,  1 arrangement 
can  immediately  be  recognized  as  1 0. 

Now  build  another  pyramid  just 
like  the  first  one.  Say:  “How  many 
blocks  are  in  the  first  pile?  How  many 
are  in  the  second  pile?  How  can  we 
count  to  see  how  many  blocks  there 


are  in  the  two  piles?”  If  necessary, 
remind  the  children  that  when  they 
count  two  groups  of  1 0,  they  say  “ten, 
twenty.”  Continue  this  activity  until 
you  have  made  9 pyramids  and  have 
reviewed  counting  the  decades  to  90. 

Remove  all  but  three  pyramids.  Let 
the  children  count  the  piles  of  blocks, 
first  saying  “one  ten,  two  tens,  three 
tens,”  and  then  “ten,  twenty,  thirty.” 
Then  remove  one  block  from  the  third 
pile.  Get  them  to  see  that  now  they 
cannot  count  this  pile  as  a 1 0 because 
it  does  not  hovel  0 blocks  in  it;  they 
cannot  say  “ten,  twenty,  thirty,”  but 
must  say  “two  tens  and  nine  ones,” 
or  “twenty-nine.” 

Set  up  three  groups  of  1 0 and  some 
single  objects  and  work  with  the  chil- 
dren until  they  can  count  them  “thirty- 
one,  thirty-two,”  etc.  Continue  this 
activity  with  various  combinations  of 
piles  of  10  and  single  objects  until 
you  are  sure  they  can  count  groups 
of  10  and  ones  correctly.  Be  sure  the 
children  understand  the  principle  of 
counting  decades  and  counting  nine 
or  fewer  objects  for  fewer  than  a 
decade. 

When  the  children  can  count  tens 
and  ones  with  reasonable  facility,  put 
an  uncounted  group  of  objects  on  a 
table  in  the  front  of  the  room.  Ask  a 
child  to  make  as  many  groups  of  10 
as  he  can  and  to  count  the  ones  that 
are  left.  Then  say:  “I  am  going  to 
make  a mark  on  the  board  for  each 
group  of  10  objects.”  As  the  child 
counts  the  tens  aloud,  make  a tally 
mark  on  the  board  for  each  group  he 
counts.  Then  say:  “Now  I am  going  to 
make  a mark  on  the  board  for  each 
single  object.  We  must  not  get  the 
marks  for  the  tens  and  the  marks  for 
the  ones  mixed  up;  so  I will  put  the 
marks  for  the  ones  over  here.”  Let 
the  child  count  the  ones,  while  you 
make  a tally  mark  for  each  some  dis- 
tance to  the  right  of  the  marks  for  the 
tens.  Let  several  children  take  turns 
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in  re-counting  the  tens  and  the  single 
objects  and  checking  the  tally  marks 
for  each.  The  marks  for  the  tens  and 
the  marks  for  the  ones  should  be  of 
the  same  kind  and  size,  and  they 
should  be  kept  separate. 

Repeat  this  activity  with  a different 
number  of  tens  and  ones.  This  time, 
when  you  have  made  the  tally  marks 
for  the  tens  and  the  ones,  point  to  the 
tally  marks  at  the  left  and  ask:  “What 
does  each  of  these  tally  marks  stand 
for?"  [10  objects,  or  a pile  of  10 
objects]  Point  to  the  marks  at  the 
right,  and  ask:  “What  does  each  of 
these  tally  marks  stand  for?"  [1  ob- 
ject] Then  ask  how  many  tally  marks 
there  are  that  stand  for  groups  of  10. 
Write  the  corresponding  numeral  un- 
der the  tally  marks  for  the  tens  and 
repeat  for  the  tally  marks  that  stand 
for  the  single  objects.  Rewrite  the 
two  numerals  so  that  they  are  close 
together,  and  tell  the  children  how  to 
read  the  resulting  numeral  (for  ex- 
ample, “fifty-two").  Repeat  this  ac- 
tivity several  times,  each  time  using 
a different  number  of  tens  and  ones. 
After  the  first  or  second  time,  let 
various  children  make  the  tally  marks 
on  the  board  and  write  the  numerals. 

To  prepare  for  the  next  activity, 
give  each  child  a sheet  of  paper  and 
a large  collection  of  small  objects. 
Each  paper  should  be  divided  into 
two  sections  by  a vertical  line  (the 
paper  may  be  folded,  or  the  line  may 
be  drawn). 

In  this  activity  the  children  are 
asked  to  write  numerals.  If  they  do 
not  know  how  to  write  numerals,  let 
them  use  markers  with  numerals  writ- 
ten on  them.  Each  child  who  cannot 
write  the  numerals  should  have  a 
complete  set  of  ten  markers  showing 
the  numerals  1 to  9 and  zero.  Learn- 
ing to  write  numerals  should  be  a 
special,  separate  learning  task,  and 
should  not  be  undertaken  during  the 
period  the  children  spend  on  arith- 


metic activities.  If  they  already  know 
how  to  write  numerals,  encourage 
them  to  do  so  neatly  and  legibly. 

On  a table  in  the  front  of  the 
room,  arrange  several  pyramids  of  10 
blocks.  Ask  the  children  to  make  the 
same  number  of  groups  of  10  with 
their  objects.  Check  to  see  that  they 
have  made  groups  of  10,  and  that 
the  groups  are  clearly  separated  and 
are  on  one  side  of  their  desks.  Near 
the  pyramids  on  the  table,  place  sev- 
eral single  blocks.  Tell  the  children  to 
arrange  the  same  number  of  single 
objects  on  their  desks  next  to  the 
groups  of  10.  Then  tell  them  to  make 
a tally  mark  on  their  papers  for  each 
group  of  10.  Ask  them  on  which  side 
of  the  fold  or  line  they  are  going  to 
put  the  marks  for  the  groups  of  10. 
Be  sure  these  marks  are  put  on  the 
left  side.  Next  have  the  children  tally 
the  single  objects,  and  be  sure  they 
make  the  marks  on  the  right  side  of 
the  fold  or  line.  Ask  them  to  count 
the  tally  marks  that  stand  for  groups 
of  10  and  write  the  numeral  under 
the  tally  marks  for  tens.  Have  them 
do  the  same  for  the  tallies  that  stand 
for  the  single  objects.  Discuss  the 
meaning  of  these  numerals.  Finally, 
have  the  children  rewrite  the  two 
numerals  so  that  they  are  close  to- 
gether. Ask  a child  to  read  the  re- 
sulting numeral.  Repeat  this  activity 
until  you  are  sure  the  children  under- 
stand the  principle  of  tallying  groups 
of  10  and  single  objects,  and  then 
writing  numerals  in  place  of  the  tally 
marks.  Be  sure  they  know  that  in  a 
two-digit  numeral  the  position  of  each 
digit  indicates  whether  it  stands  for 
groups  of  1 0 or  for  single  objects. 

Next,  separate  the  class  into  groups 
of  8 or  1 0.  Have  some  of  the  children 
in  each  group  take  turns  making 
groups  of  10  and  ones  with  small 
objects  while  the  other  children  make 
tally  marks  on  their  papers  and  write 
under  the  tally  marks  the  two  numer- 


als that  tell  the  number  of  groups  o 
10  and  of  single  objects.  Then  the 
should  rewrite  the  numerals  as  a two 
digit  numeral,  read  it,  and  tell  whc 
each  of  the  digits  stands  for.  Yo 
should  supervise  this  activity  so  the 
you  can  be  sure  the  children  ar 
working  correctly.  Be  sure  they  wor 
only  with  groups  of  20  or  more.  (N 
“teen"  numbers  are  to  be  considere 
at  this  point.) 

This  part  of  the  work  is  very  impoi 
tant.  Adequate  time  to  achieve  goo 
understanding  should  be  spent  on  th 
activities  described  above. 

[Worksheets  29  and  30  can  b 
used  at  this  point.] 

In  the  following  activities  the  chi 
dren  continue  using  the  names  of  th 
decade  numbers  (ten,  twenty,  etc. 
and  learn  the  symbolism  (1  0,  20,  etc. 
for  them  in  the  proper  sequenct 
They  also  learn  the  meaning  of  zer 
as  it  is  used  in  these  numerals. 

First,  repeat  quickly  the  activity  i 
which  you  build  pyramids  of  10  ol 
jects  and  have  the  children  count  th 
pyramids  by  decades.  Be  sure  the 
know  all  the  decade  names  an 
understand  that  they  represent  ten 

Next,  set  up  four  pyramids.  Draw 
short  vertical  line  on  the  board.  As 
one  of  the  children  to  go  to  the  boar 
and  make  tally  marks  for  the  foi 
groups  of  10.  Be  sure  he  knows  wh 
he  should  make  the  tallies  on  the  le 
side  of  the  line.  Ask:  “Are  there  an 
single  objects?  Is  there  any  reason  t 
put  tally  marks  on  the  other  side  < 
the  line?  Now  write  under  the  tall 
marks  for  tens  the  numeral  [4]  th( 
tells  how  many  tens  there  are.  Wh( 
does  this  numeral  mean?" 

Then  say,  “Since  there  are  no  one 
let’s  put  a zero  over  here  [opposil 
the  4 and  under  the  space  for  th 
tally  marks  for  ones]  to  show  th< 
there  are  no  ones.”  Then  rewrite  th 
numerals  close  together  [as  “40” 
Tell  the  children  that  this  numeral 
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!read  “forty"  and  it  means  4 tens.  Be 
sure  the  children  understand  the  use 
of  zero  in  this  situation. 

' Repeat  the  above  activity  for  other 
decade  numbers.  Occasionally  use 
some  tens  and  ones.  Help  the  chil- 
dren understand  that  in  writing  a dec- 
ade numeral  there  must  be,  besides 
the  numeral  for  tens,  a numeral  for 
zero  in  ones’  place. 

[Worksheet  31  can  be  used  at 
Ithis  point.] 

In  the  activities  that  follow,  the 
'children  are  taught  to  understand  the 
|“teen'’  numbers.  The  number  words 
eleven  through  nineteen  are  used 
jorally  with  this  page.  Give  special 
attention  to  eleven  and  twelve,  which 
are  difficult  because  they  do  not  fol- 
low the  same  pattern  as  the  other 
“teen"  numbers. 

You  may  wish  to  start  making  a 
numeral  chart  at  this  point.  This  chart 
may  be  made  on  a large  sheet  of 
oaktag.  Rule  it  into  ten  vertical  col- 
umns, using  ink,  and  ten  horizontal 
rows,  using  pencil.  (The  penciled 
llines  are  merely  a guide  for  align- 
'ing  the  numerals.)  Leave  the  top  box 
iin  the  first  column  blank.  Then  write 
lor  stamp  each  of  the  numerals  from 
!l  to  9,  in  order,  in  the  remaining 
|boxes  of  this  column.  Write  or  stamp 
'each  of  the  numerals  from  10  to  19 
in  the  second  column,  starting  with 
ithe  top  box.  As  the  children  complete 
'the  activities  that  follow,  the  numerals 
should  be  included  on  the  chart.  The 
icompleted  chart  will  show  all  the  nu- 
merals from  1 to  99. 

I Set  up  a pile  of  10  blocks  on  a 
table  in  the  front  of  the  room.  Place 
5 single  blocks  next  to  it.  Ask  a child 
to  draw  a short  vertical  line  on  the 
board.  Ask  how  many  tens  there  are, 
and  let  the  child  make  a tally  mark 
jfor  1 ten  at  the  left  of  the  line.  Have 
him  make  tally  marks  for  the  ones  at 
'the  right  of  the  line.  Have  him  write 
[the  numerals  for  the  tens  and  the 


ones  under  the  tally  marks.  Then  have 
him  write  the  numeral  15.  Be  sure  the 
children  know  that  it  means  1 ten  and 
5 ones.  Tell  the  children  that  this  is 
read  “fifteen,"  and  that  we  say 
“teen”  for  ten.  Repeat  this  activity 
with  different  children  tallying  differ- 
ent “teen"  numbers.  While  one  child 
is  working  at  the  board,  let  the  other 
children  make  tally  marks  and  write 
numerals  at  their  desks. 

When  you  have  presented  all  nine 
“teen"  numbers  two  or  three  times 
each  in  this  way,  give  each  child  19 
small  objects.  Let  the  children  take 
turns  counting  to  a specified  number 
from  one  to  nineteen.  As  one  child 
counts  aloud,  the  other  children 
should  count  out  the  same  number  of 
markers  on  their  desks.  Then  they 
should  make  a group  of  10,  tally  the 
ten  and  the  ones,  and  write  the 
appropriate  numeral  Repeat  this  ac- 
tivity until  all  the  “teen”  numbers 
have  been  counted  several  times. 

Next,  have  the  children  make  a 
group  of  1 0 objects  and  then  count 
“ten,  eleven,  twelve,”  etc.,  to  a spec- 
ified number.  Repeat  this  activity  until 
all  the  “teen”  numbers  have  been 
used  several  times  to  count.  Be  sure 
they  understand  that  in  the  “teen" 
decade  the  tens’  numeral  remains  the 
same  [1],  while  the  ones’  numeral 
changes  successively  from  1 to  9. 

Write  sets  of  “teen"  numerals  on 
the  board  in  correct  order,  but  leave 
spaces  for  some  numerals  that  are 
missing.  Let  the  children  read  these 
numerals  and  supply  those  that  are 
missing  as  they  read.  Also,  have  them 
write  the  missing  numerals  in  the 
proper  places. 

Finally,  have  the  children  arrange, 
in  correct  order,  cards  or  markers  with 
the  “teen”  numerals  written  on  them. 
You  might  place  large  cards  on  the 
tray  of  the  chalkboard  and  let  a few 
children  arrange  them  in  the  cor- 
rect sequence.  Or  you  may  wish  to 


have  the  children  work  at  their  desks 
with  small  markers  or  cards  that  show 
the  “teen"  numerals. 

[Worksheet  32  can  be  used  at  this 
point.] 

In  the  activities  that  follow,  the 
children  learn  that  the  numerals  in 
the  ones’  column  go  through  the  same 
sequence  from  1 to  9 in  each  decade. 

Have  enough  objects  on  hand  so 
that  the  children  can  count  to  99. 

Arrange  two  pyramids  of  10  ob- 
jects each  on  a table  at  the  front  of 
the  room.  Place  a single  object  beside 
the  pyramids.  Have  the  children  count 
“ten,  twenty,  twenty-one.”  Include 
more  single  objects,  one  by  one,  and 
let  the  children  continue  to  count 
“twenty-two,  twenty-three,”  etc.  Re- 
peat this  activity  for  several  different 
decades.  Be  sure  to  include  some  of 
the  higher  decade  numbers.  Get  the 
children  to  see  that  the  numbers  with- 
in each  decade  are  counted  in  the 
same  way  from  1 to  9. 

On  subsequent  days  develop  each 
decade  separately  and  in  order.  Have 
the  children  tally  the  tens  and  ones 
and  write  the  appropriate  numerals 
as  you  go  through  each  decade. 

To  make  sure  the  children  can  be- 
gin counting  at  any  point  and  con- 
tinue counting  to  99,  use  procedures 
similar  to  the  following.  You  might 
say:  “There  are  44  sticks  [stones, 
buttons,  etc.]  in  this  box,  and  there 
are  some  more  on  the  table.  Let’s 
count  to  see  how  many  there  are  in 
all.  We’ll  begin  with  this  stick  on  the 
table  and  say  ‘forty-five.’  John,  count 
all  of  the  sticks.  Put  each  stick  in  the 
box  as  you  count  it."  Give  each  child 
one  or  more  opportunities  to  count. 
Vary  the  beginning  point.  Be  sure  that 
the  child  begins  counting  with  the 
next  number  after  the  one  corre- 
sponding to  the  number  of  objects  in 
the  box. 

[Worksheets  33  and  34  can  be 
used  at  this  point.] 
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The  activities  that  follow  show  the 
children  how  to  change  the  number 
symbol  when  a quantity  is  increased 
by  1 or  by  1 0. 

Set  up  six  pyramids  of  10  objects 
each  on  a table  in  the  front  of  the 
room.  Put  6 single  objects  beside  the 
pyramids.  Give  each  child  a sheet  of 
paper.  Say:  “How  many  tens  are 
there?  How  many  ones  are  there?  On 
the  right-hand  side  of  your  paper, 
write  the  numeral  that  tells  how  many 
tens  and  ones  there  are.  Write  it  near 
the  top.”  Put  another  single  object 
with  the  6 objects.  Ask:  “How  many 
tens  are  there  now?  How  many  ones 
are  there  now?  Under  the  numeral 
you  just  wrote,  write  the  numeral 
that  tells  how  many  tens  and  ones 
there  are  now.  In  what  way  is  this 
numeral  different  from  the  one  you 
wrote  first?”  Say:  “Now  we  will  start 
over  again.”  Remove  one  object  from 
the  7 single  objects.  Get  the  children 
to  see  that  now  there  is  the  same 
number  of  tens  and  ones  that  there 
was  to  begin  with. 

Make  another  pyramid  of  ten.  Say: 
“How  many  tens  are  there  now?  How 
many  ones?  How  many  more  tens  are 
there  than  there  were  at  first?  Write 
the  numeral  that  tells  how  many  tens 
and  ones  there  are  now.  How  is  this 
numeral  different  from  the  first  nu- 
meral you  wrote?”  Repeat  this  activity 
several  times  working  within  different 
decades.  Each  time  use  one  more 
single  object  first.  Then  restore  the 
original  grouping.  Finally,  add  one 
more  ten. 

Next,  repeat  the  activity  above,  but 
have  the  children  imagine  that  more 
objects  are  being  included.  For  each 
arrangement  you  make,  ask  them  to 
write  the  numeral  that  tells  how  many 
there  would  be  if  another  one  and 
then  another  ten  were  included  with 
the  objects  on  the  table.  Check  their 
work  to  see  that  they  are  writing  the 
correct  numerals. 


The  children  should  now  be  able 
to  write  the  numerals  for  the  numbers 
from  1 to  99  when  they  are  dictated 
in  random  order.  Give  occasional  ex- 
ercises of  this  kind  from  now  on. 

[Worksheet  35  can  be  used  at  this 
point.] 

Adapt  the  activities  above  to  show 
the  children  how  to  change  the  num- 
ber symbol  when  a quantity  is  de- 
creased by  one  and  by  ten. 

[Worksheet  36  can  be  used  at  this 
point.] 
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Comments 

On  this  page  the  child  learns  to 
count  by  tens  and  ones,  to  make 
tally  marks  for  tens  and  ones  in  posi- 
tions that  have  “place  value,”  and  to 
write  number  symbols  in  place  of  the 
tally  marks. 

No  special  introduction  is  needed 
for  this  page  if  the  activities  sug- 
gested in  “Preliminary  Teaching” 
have  been  used.  Tell  the  children  to 
open  their  books  to  Worksheet  29, 
and  give  them  directions  for  the  page. 

Remember  that  the  work  in  this 
unit  Is  extremely  important,  and  as 
much  time  as  necessary  should  be 
spent  on  it. 

When  the  children  have  finished 
the  work  on  this  page,  be  sure  to  dis- 
cuss each  picture  with  them.  Let  them 
take  turns  reading  their  responses.  A 
response  should  take  this  form:  “4 
tens  3 ones;  forty-three.” 
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Comments 

On  this  page  the  child  continues  to 
make  tally  marks  to  represent  groups 
of  objects  and  to  write  two-digit  nu- 
merals to  replace  the  tally  marks. 

The  “Comments”  for  the  previous 
page  apply  to  this  page  also. 

Introduce  the  page  by  reviewing 
briefly  the  work  done  on  page  29. 
Ask  the  children  to  look  at  page  30 


and  tell  what  they  think  they  are  sup- 
posed to  do.  Be  sure  they  count  and 
tally  the  groups  of  10  first,  then  the 
single  objects. 

Have  the  children  read  and  dis- 
cuss their  responses  when  they  have 
finished  the  work  on  this  page. 


On  this  page  the  child  learns  the 
names  and  the  symbolism  of  the 
decade  numbers  10,  20,  30  ...  to 
90.  They  learn  to  write  the  numerals 
in  proper  sequence.  They  also  learn 
to  use  the  numeral  zero  in  the  ones’ 
column. 

To  introduce  this  page,  give  each 
child  a 3"  x 5"  card.  Have  each 
child  write  one  of  the  decade  nu- 
merals (10,  20,  30,  etc.)  on  his  card. 
Have  ready  some  larger  cards  on 
which  you  have  drawn  groups  of  pyra- 
mids (X's)  with  10  in  each  pyramid. 
Lay  them  face  up  on  a table.  Ask  the 
children  to  take  turns  in  selecting 
cards  and  arranging  them  on  the 
chalkboard  tray  in  sequence  from  10 
to  90.  If  a child  makes  a mistake,  let 
another  child  tell  why  the  card  chosen 
is  the  wrong  one  and  find  the  correct 
card. 

Next,  use  the  cards  on  which  the 
children  wrote  decade  numerals.  Ask 
who  wrote  the  numeral  10  on  his 
card.  Have  this  child  put  his  card 
next  to  the  large  card  that  shows  a 
group  of  10.  Ask  if  someone  wrote 
the  numeral  for  the  next  group  of 
pyramids  and  let  him  put  his  card 
[20]  next  to  the  large  card  with  two 
pyramids.  Continue  in  this  way 
through  90.  If  there  is  no  small  card 
for  one  of  the  large  cards,  ask  what 
numeral  is  missing.  Have  a child  make 
a card  for  it.  At  the  end  of  this  activ- 
ity, there  should  be  a card  showing 
pyramids  and  a card  showing  the 
accompanying  numeral  for  10,  20,  30 
...  to  90. 
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Before  any  of  the  children  start  the 
work  below  the  pictures  on  page  31, 
show  them  exactly  what  they  are  to 
do.  Write  on  the  board  a series  of 
numerals  like  those  at  the  bottom  of 
ihe  page.  Have  a child  cross  off  the 
numerals  that  are  not  in  sequence  and 
write  the  missing  numerals  where 
fhey  belong.  Let  other  children  in  the 
class  tell  him  which  numerals  should 
be  crossed  off  and  which  numerals 
should  be  inserted.  Work  with  the 
children  while  they  do  Row  A in  their 
f/orkshops. 

When  the  children  have  completed 
jihe  picture  exercises,  let  them  com- 
oare  and  discuss  their  answers.  Let 
hem  do  the  same  for  the  exercises 
at  the  bottom  of  the  page. 
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Comments 

Dn  this  page  the  child  learns  the 
names  and  the  symbolism  of  the 
‘teen”  numbers.  He  learns  to  write 
hese  numerals  in  their  proper  se- 
quence. This  page  is  like  page  31, 
except  that  it  deals  with  “teen”  num- 
bers. The  “Comments”  for  page  31 
apply  to  this  page  also. 

Introduce  the  page  by  reviewing 
what  was  done  on  page  31.  Ask  the 
children  to  look  at  page  32.  Be  sure 
hey  notice  that  each  picture  shows 
only  one  group  of  10  and  some  single 
objects,  and  that  each  of  the  numerals 
at  the  bottom  of  the  page  is  either  10 
?r  a “teen”  numeral.  If  you  wish, 
/ou  might  prepare  cards  for  an  ac- 
tivity like  the  one  suggested  for  page 
31. 


Most  children  should  be  able  to 
finish  this  page  in  one  lesson.  When 
hey  have  finished,  let  them  compare 
and  discuss  their  work. 


Comments 


i-he  exercises  on  this  page  are  to  be 
done  in  two  steps.  First,  the  children 


are  to  count  the  groups  of  10  and 
single  objects  in  each  picture  and 
write  (without  tallying)  the  numeral 
that  tells  how  many  objects  there  are. 
Then,  for  the  four  pictures  in  a strip, 
they  are  to  write  on  the  brown  lines 
the  numerals  for  the  strip  in  ascend- 
ing order. 

To  introduce  this  page,  draw  on 
the  board  three  or  four  pictures  of 
groups  of  10  and  single  objects. 
(Pyramids  of  X’s  and  single  X’s  will 
work  very  well.)  These  pictures  should 
represent  numbers  within  the  higher 
decades  and  should  not  be  arranged 
in  numerical  order.  Ask  various  chil- 
dren how  many  objects  there  are  in 
each  picture,  and  have  a child  write 
the  appropriate  numeral  under  each 
picture.  Then  ask  which  picture  shows 
the  fewest  objects.  Have  a child  write 
this  numeral  on  the  board.  Ask  which 
picture  shows  the  next  larger  number 
of  objects,  and  have  a child  write 
that  numeral  under  the  other  one. 
Repeat  until  all  the  numerals  under 
the  pictures  have  been  rewritten  in 
a column  in  the  proper  sequence.  Get 
the  children  to  notice  that  the  nu- 
merals have  been  placed  in  order, 
beginning  with  the  numeral  that 
represents  the  fewest  objects. 

Tell  the  children  to  open  their 
books  to  page  33.  Let  them  tell  what 
they  think  they  are  to  do  with  it.  If 
necessary,  give  them  directions. 

Most  children  should  be  able  to 
finish  this  page  in  one  lesson.  When 
they  have  finished,  let  them  compare 
and  discuss  their  answers. 


The  exercises  on  this  page  are  similar 
to  those  at  the  bottom  of  pages  31 
and  32,  except  that  they  involve  more 
complexities  in  determining  the  se- 
quences. 

To  introduce  this  page,  ask  the 
children  what  they  think  they  are  to 


do  with  it.  Be  sure  they  understand 
that  the  first  numeral  on  each  line  is 
the  starting  point  for  a sequence.  If 
necessary,  work  through  Row  A with 
the  children.  Slow  learners  may  need 
help  with  most  of  the  page.  Encourage 
these  children  to  work  independently 
on  some  of  the  exercises  if  they  pos- 
sibly can.  Note  that  there  is  more 
than  one  correct  way  of  crossing 
off  and  inserting  numerals. 

When  the  work  is  finished,  the 
children  should  discuss  and  compare 
their  answers. 
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Comments 

On  this  page  the  child  learns  how  to 
change  the  number  symbol  when  the 
quantity  it  represents  is  increased  by 
one  and  when  it  is  increased  by  ten. 

If  the  work  suggested  in  “Prelim- 
inary Teaching”  has  been  done,  no 
special  activity  will  be  needed  to  in- 
troduce the  page.  Give  the  children 
directions  for  the  first  picture,  and  let 
them  work  independently  on  the 
other  five  pictures.  Then  give  them 
directions  for  Exercises  A to  Q at  the 
right  of  the  page. 

The  children  should  discuss  and 
compare  their  answers.  Let  the  slow 
learners  discuss  their  answers  for  the 
pictorial  exercises  before  they  go  on 
to  the  other  exercises. 
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Comments 

On  this  page  the  child  learns  how  to 
change  the  number  symbol  when  the 
quantity  it  represents  is  decreased 
by  one  and  when  it  is  decreased  by 
ten. 

This  page  is  like  page  35,  except 
that  the  children  are  to  decrease  each 
quantity  shown.  The  “Comments”  for 
page  35  apply  to  this  page  also. 

Let  the  children  discuss  and  com- 
pare their  answers. 
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] Direct  attention  to  the  first  pi 
ture.  Get  the  children  to  observe  th 
there  are  10  blocks  in  each  pyrami 
Tell  them  to  make  a tally  mark  t 
each  group  of  10  in  the  left-har 
part  of  the  white  answer  strip.  T( 
them  to  make  a tally  mark  in  tl 
right-hand  part  of  the  white  answ 
strip  for  each  single  block  in  tl 
picture. 

2 Tell  the  children  to  write  a n 
meral  in  the  blue  response  space 
place  of  the  tally  marks. 

3 Have  the  children  follow  the  son' 
procedure  for  each  picture  on  tl 
page.  Let  them  discuss  and  compai 
their  answers. 


] Point  out  that  the  pictures  on  th 
page  are  like  those  on  page  29.  D 
rect  attention  to  the  first  picture 
Have  the  children  make  a tally  mat 
for  each  group  of  1 0 in  the  left-han 
part  of  the  white  response  strip  an 
a tally  mark  for  each  single  jack  i 
the  right-hand  part  of  the  respons 
strip. 

2 Tel!  the  children  to  write  a m 
meral  in  the  blue  response  space  i 
place  of  the  tally  marks. 

3 Have  the  children  follow  the  sam 
procedure  for  each  picture  on  th 
page.  Let  them  read  and  discuss  the 
responses  in  the  same  way  they  di 
for  page  29. 
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Tell  the  children  that  there  are 

0 sticks  in  each  bundle.  Tell  them 
) cross  off  enough  bundles  of  sticks 

1 the  first  picture  so  that  it  will  show 
ist  10  sticks.  Then  they  should  write 
1 the  blue  answer  space  the  numeral 
10]  that  tells  how  many  sticks  be- 
ing in  this  picture. 

In  each  picture  on  the  page,  have 
le  children  cross  off  bundles  of 
icks  so  that  each  picture  shows  10 
,ore  sticks  than  the  picture  before  it. 
) each  response  space  they  should 
'rite  the  numeral  that  shows  how 
any  sticks  belong  in  the  picture, 
bint  out  that  in  some  pictures  they 
ay  not  need  to  cross  off  any  bun- 
les. 

For  Rows  A to  E,  starting  with  the 
rst  numeral  in  each  row,  the  children 
re  to  cross  off  numerals  that  are  not 
I the  proper  sequence  and  insert 
umerals  that  are  missing. 


1 The  children  are  to  cross  off 
jlocks  so  that  the  pictures  will  illus- 
ate  the  numerals  11  to  19  in  as- 
ending  order.  Have  them  cross  off 
nough  blocks  in  the  first  picture  so 
lat  it  will  show  1 1 blocks.  They 
nould  then  write  in  the  answer  space 
ie  numeral  [11]  that  tells  how  many 
locks  belong  in  this  picture. 

In  each  picture,  have  the  children 
ross  off  blocks  so  that  it  shows  1 
lore  block  than  the  picture  before  it. 
ave  them  write  in  the  answer  space 
le  numeral  that  tells  how  many 
locks  belong  in  the  picture. 

Call  attention  to  Rows  A to  E. 
tarting  with  the  first  numeral  in  each 
5w,  the  children  are  to  cross  off  nu- 
lerals  that  are  not  in  the  proper  se- 
uence  and  insert  numerals  that  are 
lissing. 


31 


ml 

Other  retponset  might  be 
ones  shown  ore  illustrative 

D IB 

given.  The 
only. 

B H 

M M M 

TO  TO  TO 

iTO  jTOI 

ml  wl  ml 

mti 

^ ^ 
wi  mu  mi 

€ « 

M M M M 
mt)  m m m 

# € € i 

■■ 

■■ 

fttti  mi 

M M M 

Wn  ^ 

iP  uW  nPl 

cffiQ  M W 
^ TO  WiWM 

^ 

m m m 

4®  jSii  ^ 
m m 

m m m bi 

3*  10  ZO  30  40 

X 50 

60  70  go  90 

, 10  20  30  Kr 

40  X 50  60X  70  go  90 

C 20  30  40  ^ 

60  70  80  Xi 

qo  X 

„ 20  30  4-0  M 

50  60  X 

”70  go><  ^0 

, 10  20  30  40  bO  60  70 

Xi.  X 80 

32 


as-g: 

B Bi 

n 1 11  a □ a 

□ □ 

□ 

|0 

Other  responses  might  be 
l<9i|es  shown  ore  illustrative 

□□□□ 

nVjb 

)iven.  The 

“''■A  □□□ 

rW-rH  aaajgt 

1 1 1 g (3  g g 

s%  a a 

™ aaa 
aaaa 

Ba  10  il 

12 

13 

14  15  X 

16 

17 

18K 

N 

s 10 

1 1 

\Z  H 

!3  K 

14 

15 

16  >« 

17  >C 

18 

c N \Z 

X 

13 

14-  X. 

15 

16 

17  X 

18 

14  X 

D KIO 

II 

IZ  K 

13 

IN-K 

15 

16 

17  X 

18  19 

,10  il 

y4 

12 

13 

14-  K 15  K 

16 

17  K 

18 

41 


33 


^ ^ ^ 

^ ® © 
^ ^ ^ 
???  ■ 

^ ^ ^ 
^ ^ 

® ^ ^ 

@ ® 

0 A A 

tfaHn  mHuls 

A A 

nnnnn  nn 

A A 

uuHn  uuon 

AAA 

□mT  rTTTn  Tjnn 
ztSSn  nttm  ctmii 

A A 

rfTTn  ni7n 

jnnn  unnn 

A A 

rfTTn  TTTTn 

jtjrlci  iisnii 

nnnnn  nnnn^_ 

A A 

ttTtT?  rfTTT? 

ifiinii  unnn 

A A 

JullL  uTm 

iTIlilu  uijHh 

niinan  nnn^^ 

ill 
n w. 

Hi 

Mia 

11 

111 

11 

ill 
mil « 

\#  m # 
(fj  (fj  ff] 

(fj  (fj  ^ 

% % w 
(fJ  (f  ® 

fj  f1 

f ^ 

Wm 

■s|#  ^ iV/ 

® (1  d:. 

% I# 

CTj  (fi  B 

b\^ 

bl 

63 

64 

47 
4-8 
44 
50 

33 

34 

35 

36 

48 
44 

50 

51 


34 

Other  responses 

might  be  given. 

The 

Da 

25  X 26 

27 

ones  shown 

28  2q 

ore 

30 

illustrative  only. 

X32 

33 

H,  77 

78  74  80  81  82 

X 83  8^ 

X 85  86 

X 

87 

c '5 

•6  X 

17  18  14  20 

21  22 

X 23 

2q 

D 60 

X 61  62  63 

6M 

M 65 

66 

M 

67  68 

6q 

E 31 

32  33  3H 

>t  35  3fo 

37  38 

3q  40 

qi 

F 87 

cr 

o 

or 

cr 

OD 

00 

00 

q2 

qq 

45  ^ 46 

^7  48 

qq 

G 32 

MSS  5h 

55 

56  57  68 

sq 

M 60 

61 

H 

20 

21  22 

X 23  24 

25 

X 26 

27 

1 

45  H6 

X 

GO 

:i- 

r««. 

qq 

50  51 

52  53 

sq 

j 66 

K 67 

X 

68 

6q 

H 70 

7'  72 

73 

K 6q 

70 

71  X 72 

73  7 4 75 

M 76  77  78  7q 

80 

t 42 

43 

4H  >< 

45  46  47 

qs 

X 44 

50 

B 

1 Ask  the  children  how  many  lolli- 
pops there  are  in  the  first  picture. 
Have  them  write  the  correct  numeral 
in  the  brown  answer  space.  Tell  them 
that  for  each  of  the  other  pictures  in 
the  top  strip  (the  lollipops),  they  are 
to  write  the  appropriate  numeral  in 
the  answer  space. 

2 Have  the  children  observe  the  four 
brown  lines  at  the  left  of  the  pictures. 
Tell  them  to  write,  on  the  first  line, 
the  numeral  that  represents  the  small- 
est number  of  lollipops;  on  the  sec- 
ond line,  the  numeral  that  represents 
the  next  larger  number,  etc.  Help  the 
children  while  they  do  the  work  for 
the  first  strip. 

3 Have  the  children  follow  the  same 
procedure  for  the  other  three  strips 
of  pictures. 

4 When  the  children  have  finished 
the  work  on  this  page,  let  them  dis- 
cuss and  compare  their  answers. 


1 Call  attention  to  Row  A.  Tell  the 
children  that  the  numerals  are  to  be 
arranged  in  sequence  from  24  to 
33.  Numerals  that  are  not  in  sequence 
are  to  be  crossed  off,  and  numerals 
that  are  missing  are  to  be  inserted. 
Work  through  Row  A with  the  chil- 
dren. 

2 Tell  the  children  to  follow  the 
same  procedure  for  Rows  B to  L. 

3 When  the  children  have  finished, 
let  them  compare  and  discuss  their 
work. 
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1 Ask  the  children  how  many  sticks 
are  shown  in  the  first  picture.  Have 
them  write  the  numeral  on  the  first 
brown  line. 

2 Ask  the  children  how  many  sticks 
there  would  be  if  the  sticks  were  in- 
creased by  one.  Have  them  write  the 
numeral  on  the  second  brown  line. 

3 Ask  the  children  how  many  sticks 
there  would  be  if  ten  more  sticks  were 

I put  with  the  sticks  in  the  picture.  Have 
ithem  write  the  numeral  on  the  last 
I'brown  line. 

4 Have  the  children  follow  the  same 
I procedure  for  each  of  the  other  pic- 
iitures  on  the  page. 

'5  For  each  exercise  in  A to  Q,  the 
I children  are  to  write  on  the  first  line 
the  numeral  that  means  the  quantity 
indicated  has  been  increased  by  one 
I and  on  the  next  line  the  numeral  that 
(means  the  quantity  indicated  has 
(been  increased  by  ten. 


*1  Call  attention  to  the  first  picture. 
iAsk  the  children  how  many  objects 
iare  shown.  Have  them  write  the  nu- 
meral on  the  first  brown  line. 

|2  Ask  the  children  how  many  ob- 
jects there  would  be  if  one  object 
jwere  removed.  Have  them  write  the 
^numeral  on  the  next  brown  line. 

Ij  Ask  the  children  how  many  objects 
iijthere  would  be  if  ten  objects  were 
'jremoved.  Have  them  write  the  nu- 
i Imeral  on  the  last  brown  line. 

^ It  Tell  the  children  to  follow  the 
same  procedure  for  each  of  the  other 
i!  pictures  on  the  page. 

) For  each  exercise  in  A to  Q,  the 
I children  are  to  write  on  the  first 
’ brown  line  the  numeral  that  means 
fhe  quantity  indicated  has  been  de- 
i creased  by  one  and  on  the  next 
brown  line  the  numeral  that  means 
Ihe  quantity  indicated  has  been  de- 
! creased  by  ten. 
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37-39  COUNTING  MONEY 

Objectives 

One  practical  use  of  number  in  daily 
life  is  dealing  with  money.  Children 
must  learn  to  recognize  coins,  know 
their  names,  and  recognize  equiva- 
lent values.  On  pages  37-39  the 
principles  of  the  base-ten  numeration 
system  are  applied  to  counting 
amounts  of  money.  Collections  of 
pennies,  nickels,  and  dimes  are  or- 
ganized into  piles  of  10  cents  each. 
These  piles  are  counted  by  using  the 
decade  names  (ten,  twenty,  thirty, 
etc.),  and  any  ungrouped  pennies  are 
counted  by  ones.  The  equivalent  val- 
ues of  coins  are  pointed  out.  Thus,  a 
pile  worth  10  cents  might  be  made 
up  of  10  pennies,  a dime,  2 nickels, 
or  one  nickel  and  5 pennies.  On 
these  worksheets  the  idea  of  organ- 
izing coins  by  tens  and  ones  for 
ease  in  counting  is  emphasized. 

Preliminary  Teaching 

Before  using  Worksheets  37-39,  the 
children  must  be  able  to  recognize 
pennies,  nickels,  and  dimes.  They 
must  know  that  “one  cent”  is  another 
name  for  “one  penny,”  that  10  pen- 
nies are  equal  in  value  to  one  dime, 
that  5 pennies  are  equal  to  one 
nickel,  that  2 nickels  are  equal  to 
one  dime,  and  that  one  nickel  and 
5 pennies  are  equal  to  one  dime. 

Have  sufficient  coins  on  hand  so 
that  the  children  can  use  various 
combinations  of  coins  to  represent 
different  amounts  of  money.  One 
dollar  in  dimes,  one  dollar  in  nickels, 
and  one  dollar  in  pennies  should  be 
sufficient.  If  the  children  can  bring 
coins  from  home,  have  each  child 
bring  2 dimes,  2 nickels,  and  10  pen- 
nies. If  it  is  impossible  to  provide 
real  coins  for  the  children,  use  toy 
money.  However,  any  substitute  for 
real  coins  is  unsatisfactory,  since  a 
great  part  of  learning  to  identify 


BY  TENS  AND  ONES 

coins,  to  count  them,  and  to  make 
change  depends  on  physical  famil- 
iarity with  the  coins  themselves — their 
feel,  appearance,  size,  etc. 

Show  the  children  some  pennies, 
nickels,  and  dimes,  and  be  sure  they 
can  name  and  identify  the  coins.  Be 
sure  they  know  the  term  “cent”  and 
understand  that  the  term  “penny”  is 
often  used  instead  of  “cent.”  Ask  how 
much  such  familiar  things  as  candy, 
ice-cream  cones,  pencils,  etc.  cost.  Let 
them  set  up  a store  on  a table  and  pre- 
tend to  buy  pencils.  Provide  a quantity 
of  pencils  or  peg  sticks,  and  tell  the  chil- 
dren they  cost  one  cent  each.  Let  the 
children  take  turns  buying  the  pencils. 
(You  may  control  this  activity  by  sell- 
ing the  pencils  yourself.)  Let  them  buy 
any  number  of  pencils  up  to  20,  and 
have  them  count  out  the  exact  amount 
of  money  needed.  If  a child  buys  10 
pencils  and  pays  for  them  with  10 
“pennies,”  ask  if  some  other  coin,  or 
coins,  could  be  used.  If  he  pays  with 
a dime  or  two  nickels,  ask  the  same 
question. 

When  you  are  sure  the  children 
understand  that  10  pennies,  or  2 
nickels,  or  one  dime,  or  one  nickel 
and  5 pennies  all  have  the  same 
value,  put  a collection  of  pennies  on 
the  table  and  ask  the  children  if  they 
can  think  of  any  way  to  make  them 
easy  to  count.  Get  them  to  suggest 
making  piles  of  10.  Let  several  chil- 
dren make  piles  of  10  pennies.  Be 
sure  some  single  pennies  are  left 
over.  Then  have  the  children  count 
the  pennies  by  tens  and  ones.  Remind 
them  always  to  say  “cents”  after  the 
amount  (“ten  cents,  twenty  cents, 
thirty  cents,  thirty-one  cents,  thirty- 
two  cents,”  etc.).  Vary  the  number  of 
piles  of  1 0 pennies  and  the  number  of 
single  pennies  several  times,  and 
give  each  child  a chance  to  count 
the  money  aloud. 


Make  three  or  four  stacks  of  10 
pennies  each.  Ask  a child  to  count 
the  pennies  by  tens  aloud.  Tell  the 
other  children  to  watch  and  count 
silently.  Then  take  away  one  stack  of 
pennies,  and  put  a dime  in  its  place. 
Ask  a child  to  count  the  coins  by  tens 
again.  Establish  that  the  total  amount 
of  money  is  the  same  as  before.  Sub- 
stitute a dime  for  another  stack  of 
pennies  and  repeat  the  procedure. 
Repeat  until  you  have  substituted 
dimes  for  all  the  stacks  of  pennies; 
then  substitute  stacks  of  pennies  for 
some  of  the  dimes.  Be  sure  the  chil- 
dren understand  that  the  total  amount 
of  money  remains  the  same,  no  matter 
what  combination  of  dimes  and 
stacks  of  10  pennies  is  used.  Next, 
substitute  a stack  of  2 nickels  for  one 
of  the  dimes  or  one  of  the  stacks  of 
10  pennies.  Proceed  as  before  until 
many  different  combinations  of  stacks 
of  10  pennies,  dimes,  and  stacks  of 
2 nickels  have  been  used  to  make  up 
the  same  amount  of  money.  Let  each 
child  have  several  opportunities  to 
count  the  money  aloud. 

Next  put  38  cents  on  the  table. 
Use  any  combination  of  coins  you 
wish  for  the  groups  of  10,  but  have  8 
pennies.  Have  the  children  count  the 
money  by  tens  and  ones.  Then  substi- 
tute a nickel  for  five  of  the  single  pen- 
nies, and  ask  a child  to  count  the 
money.  Repeat  this  activity  with  vari- 
ous amounts  of  money  until  you  are 
sure  the  children  can  count  amounts  of 
less  than  10  cents  both  in  pennies 
and  in  a combination  of  a nickel  and 
pennies. 

If  sufficient  coins  are  available,  let 
the  children  show  specified  amounts 
(35«t,  42^,  18^,  etc.),  using  as  many 
combinations  of  coins  as  they  can.  If 
they  have  brought  some  money  from 
home,  they  can  use  their  own  coins 
for  this  activity. 

Now  ask  a child  to  decide  on  some 
amount  (not  to  exceed  99^)  and 


represent  this  amount  with  piles  of 
coins,  each  pile  worth  1 0(?,  and  single 
pennies.  Let  another  child  change  the 
coins  in  some  of  the  piles  without 
changing  the  value  of  the  piles.  A 
third  child  should  then  count  the 
money.  Let  other  children  show  other 
amounts  with  coins. 

[Worksheets  37  and  38  can  be 
used  at  this  point.] 

Make  some  price  tags  like  those  on 
page  39.  On  each  tag  write  a numeral 
for  an  amount  of  money  less  than  99i. 
Be  sure  to  put  the  cent  sign  after  each 
amount.  Let  the  children  bring  small 
Itoys  from  home,  or  use  toys  and  ob- 
jects that  are  available  in  the  class- 
room. Pictures  cut  from  magazines 
and  pasted  on  cards  may  also  be 
used.  Set  up  a store  on  a table,  and 
let  the  children  take  turns  buying 
and  selling  the  toys.  Be  sure  they  pay 
for  each  toy  with  the  exact  amount 
of  money  indicated  on  the  price  tag, 
since  they  have  not  yet  been  taught 
how  to  make  change.  The  child  who 
is  acting  as  storekeeper  should  count 
the  money  given  him  and  suggest  an- 
other combination  of  coins  that  would 
make  up  the  same  amount.  Let  each 
child  have  at  least  one  turn. 

[Worksheet  39  can  be  used  at  this 
point.] 
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Comments 

On  this  page  the  child  learns  to  count 
money  by  tens  and  ones.  He  also 
learns  the  equivalent  values  of  pen- 
nies, nickels,  and  dimes. 

If  experiences  with  money  are  to 
have  any  meaning  for  the  children, 
they  must  be  real.  Since  money  must 
necessarily  be  represented  by  pic- 
tures on  the  pages  of  this  workshop,  it 
is  necessary  to  establish  in  the  child’s 
mind  the  connection  between  real 
money  and  these  pictures.  It  is  as- 
sumed, therefore,  that  the  children 
have  performed  the  activities  sug- 


gested in  “Preliminary  Teaching"  and 
have  used  real  money. 

To  introduce  this  page,  ask  the 
children  what  they  think  the  circles 
with  numerals  in  them  stand  for.  Get 
them  to  notice  the  rows  in  which  the 
pennies  overlap.  Point  out  that  there 
are  ten  pennies  in  some  of  these  rows 
and  five  pennies  in  others.  If  the 
children  have  brought  coins  from 
home,  direct  them  somewhat  as  fol- 
lows: “Look  at  the  first  picture.  What 
do  the  circles  with  the  numeral  1 on 
them  stand  for?  How  many  pennies 
are  there  in  the  first  row?  Put  a stack 
of  10  pennies  on  the  row.  What  do 
the  circles  with  10  on  them  stand  for? 
Put  a real  dime  on  the  dime  in  the 
brown  part  of  the  picture.  Are  there 
any  other  dimes  in  the  brown  part  of 
the  picture?  Are  there  any  dimes  in 
the  white  part  of  the  picture?  Move 
the  real  dime  to  one  of  the  dimes  in 
the  white  part  of  the  picture.  Are 
there  any  other  rows  of  10  pennies 
in  the  picture?  Are  there  any  single 
pennies?  Move  the  stack  of  10  pen- 
nies away,  and  put  a penny  on  each 
single  penny  in  the  picture.  What  do 
the  circles  with  5 on  them  stand  for?” 
Continue  in  this  way  until  the  children 
have  accepted  the  pictures  as  repre- 
senting real  money  and  have  had 
several  experiences  in  moving  real 
coins  from  a pictured  coin  within  the 
brown  area  to  a coin  of  the  same  de- 
nomination in  the  white  space. 

Give  the  children  directions  for  the 
work  on  the  page  and  help  them  with 
the  first  three  exercises.  Let  them 
do  the  last  two  rows  independently. 
When  they  have  finished,  let  them 
compare  and  discuss  their  answers. 
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Comments 

On  this  page  the  child  continues  to 
count  money  by  tens  and  ones. 

No  special  introduction  should  be 
needed  for  this  page.  Tell  the  children 


to  open  their  books  to  Worksheet  38, 
and  let  them  tell  what  they  are  to  do. 
If  necessary,  work  through  one  or 
two  exercises  with  them,  and  let  them 
finish  independently.  Be  sure  they 
remember  to  write  the  cent  sign  in 
each  answer. 

When  the  children  have  finished, 
let  them  compare  and  discuss  their 
work. 
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Comments 

On  this  page  the  children  get  further 
experience  in  counting  money  by 
tens  and  ones.  They  also  get  some 
practice  with  addition  and  subtrac- 
tion basic  facts  involving  amounts  of 
money. 

If  the  storekeeping  activity  sug- 
gested in  “Preliminary  Teaching”  has 
been  used,  no  special  introduction  to 
this  page  will  be  needed.  Have  the 
children  open  their  books  to  Work- 
sheet 39,  and  let  them  talk  about  the 
toys  in  the  pictures  and  how  much 
they  cost.  Be  sure  they  understand 
that  in  each  picture  the  tag  tells  the 
price  of  the  toy.  Make  clear  to  the 
children  that,  when  encircling  the  pic- 
tures of  coins,  they  must  use  both 
nickels  in  a stack  of  two  nickels. 
They  should  use  pennies  for  all 
amounts  less  than  10^.  Get  them  to 
see  that  even  if  there  are  several  dif- 
ferent combinations  of  coins  they 
could  use  to  buy  the  toy  in  a picture, 
they  are  to  select  only  one  combina- 
tion of  coins  that  makes  up  the 
amount. 

Before  the  children  do  Exercises 
A to  Q at  the  right  of  the  page,  ex- 
plain that  when  amounts  of  money 
are  added  or  subtracted,  it  is  im- 
portant to  remember  that  the  answer 
also  represents  money.  Thus  the 
answer  must  also  include  a cent  sign. 

When  the  children  have  finished 
the  work,  let  them  compare  and  dis- 
cuss their  answers. 
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1 Be  sure  the  children  understand 
that  the  circles  with  “1"  on  them 
mean  pennies,  those  with  “5”  mean 
nickels,  and  those  with  “10”  mean 
dimes.  Point  out  that  there  are  ten 
pennies  in  the  row  of  overlapped 
pennies. 

2 Tell  the  children  to  count  all  the 
money  in  the  brown  part  of  the  pic- 
ture by  tens  and  ones.  Then  have 
them  write,  in  the  white  answer  space, 
the  numeral  that  represents  this 
amount.  Remind  them  to  write  the  cent 
sign  after  the  numeral. 

3 Next  tell  the  children  to  draw  a 
line  from  a coin  (or  a group  of  coins) 
in  the  brown  part  of  the  picture  to  a 
coin  (or  a group  of  coins)  in  the 
white  part  that  has  the  same  value. 

4 Have  the  children  follow  the  same 
procedure  for  each  picture  on  the 
page.  When  they  finish,  let  them 
compare  and  discuss  their  work. 


1 Direct  attention  to  the  first  pic- 
ture. Remind  the  children  that  the 
circles  with  numerals  on  them  stand 
for  pennies,  nickels,  and  dimes.  Tell 
them  to  count  the  money  in  each 
picture  by  tens  and  ones  and  to  write, 
in  the  brown  answer  space,  the  nu- 
meral that  expresses  the  amount.  Re- 
mind them  to  write  the  cent  sign  after 
the  numeral. 

2 Have  the  children  follow  the  same 
procedure  for  each  picture  on  the 
page.  When  the  children  have  fin- 
ished, let  them  compare  and  discuss 
their  work. 
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1 Direct  attention  to  the  first  pic- 
ture. Tell  the  children  that  the  boot 
costs  27<t,  and  that  they  are  to  select 
coins  in  the  picture  that  they  could 
use  to  buy  it.  Remind  them  that  if 
they  use  nickels,  they  must  use  a stack 
of  two  nickels.  Tell  them  to  draw  a 
ring  around  the  coins  they  would  use 
to  buy  the  boat. 

2 Have  the  children  follow  the  same 
procedure  for  each  picture  on  the 
page. 

[ 3 For  Exercises  A to  Q,  tell  the  chil- 
dren to  write  the  answer  to  each  ex- 
ercise on  the  brown  answer  line. 

I 4 When  the  children  have  finished, 
I let  them  discuss  and  compare  their 
■ answers. 


Add  3C  and  4C.  7 t 
i;  6C  plus  1C  are  7 c. 
c5C-lCare  4*_C. 

D 7C  minus  3C  are  4*  C. 

t 3 minus  2 is  J 

r 4+1  is  5 . 

G 5C+2C  are  7 C. 

H Subtract  6 from  7.  I 
I Subtract  2C  from  7C.  5 t 
j Add3Cand2C.  5 c 
K 7C  minus  5C  are  2.  c. 

I l + 2is_3_. 

M Add  1 and  6.  7 

N 3C+2C  are  ^ C. 
o 7C-4C  are  3 c. 
r 1C  plus  6C  is  7 c. 

o Q 

Q Subtract  3 from  5.  ^ 


40-49  THE  GROUP  OF  6 

Objectives 

' The  five  addition  and  five  subtrac- 
j tion  basic  facts  for  the  group  of  6 are 
; introduced  in  this  section  of  work- 
I sheets.  The  addition  basic  facts  are 
I introduced  first.  The  activities  sug- 
i gested  in  “Preliminary  Teaching" 
j and  the  exercises  on  the  worksheets 
are  similar  in  form  and  identical  in 
l!  purpose  to  the  activities  and  exer- 
cises for  the  addition  basic  facts  for 
' the  groups  of  3,  5,  and  7.  The  sub- 
traction basic  facts  for  the  group  of 
6 are  taught  by  using  the  same 
organization  of  ideas  used  to  teach 
the  subtraction  basic  facts  for  the 
: groups  of  3,  5,  and  7. 

One  aspect  of  the  basic  facts  for 
the  group  of  6 has  not  been  en- 
countered in  connection  with  the 
other  groups  studied  thus  far.  A 


group  of  6 can  be  formed  by  com- 
bining equal  groups  (either  three 
groups  of  2,  or  two  groups  of  3),  and 
it  can  be  separated  into  the  same 
equal  groups.  If  one  says  “2  threes 
are  6”  (instead  of  “3  plus  3 is  6"), 
attention  is  focused  on  the  equality 
of  the  groups  that  are  to  be  combined 
and  the  number  of  these  groups.  In 
this  case,  the  operation  is  multiplica- 
tion rather  than  addition.  If,  on  the 
other  hand,  one  says  “6  is  2 threes" 
(instead  of  “6  minus  3 is  3"),  atten- 
tion is  focused  on  the  equality  of  the 
groups  that  are  separating  and  the 
number  of  these  equal  subgroups. 
Now  the  operation  is  division  instead 
of  subtraction. 

Special  attention  should  be  given 
to  the  combining  of  equal  subgroups 
to  make  a group  of  6 and  to  the  sepa- 
rating of  6 into  equal  subgroups. 
Such  attention  will  provide  prepara- 


tion for  later  work  in  division  and 
multiplication,  but  the  words  multi- 
plication and  division  and  the  signs 
of  operation  (X  and  -^)  should  not 
be  introduced  at  this  time.  These 
words  and  signs  will  be  taught  when 
multiplication  and  division  are  for- 
mally studied. 

The  word  equals  is  introduced  on 
page  43,  and  the  equals  sign  ( = ) 
is  Introduced  on  page  47.  When  the 
children  have  learned  to  use  the 
equals  sign,  they  will  be  able  to  read, 
write,  and  understand  sentences  that 
are  written  entirely  in  mathematical 
symbols. 

Preliminary  Teaching 
Before  the  children  use  Worksheets 
40-49,  they  should  be  able  to  com- 
bine groups  of  4 and  2,  of  2 and  4, 
of  5 and  1,  of  1 and  5,  of  3 and  3, 
and  of  2,  2,  and  2 to  make  a group 
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of  6.  They  should  also  be  able  to 
separate  a group  of  6 into  these  sets 
of  subgroups.  They  must  understand 
that  a group  of  6 can  be  made  up  of 
two  different  sets  of  equal  subgroups 
(2  threes  or  3 twos),  and  that  it  can 
be  separated  into  the  same  two  sets 
of  equal  subgroups.  They  must  learn 
the  words  equals  and  equal,  and  they 
must  learn  to  use  the  equals  sign  { = ). 

The  first  two  pages  of  this  section 
of  worksheets  show  pictures  of  chil- 
dren playing  in  the  snow.  If  you  wish 
to  use  the  same  type  of  setting  for 
the  preliminary  teaching,  the  activi- 
ties described  below  may  be  adapted 
to  suggest  winter  and  winter  games. 

Oral  use  of  the  words  equal  and 
equals  should  begin  at  this  point. 
Make  clear  to  the  children  that  these 
words  are  used  in  arithmetic  sen- 
tences in  place  of  is  and  are.  Later, 
when  the  children  have  become  ac- 
customed to  using  equal  and  equals 
orally,  these  words  will  be  taught  as 
reading  words. 

To  begin  the  work,  give  each  child 
6 markers.  Tell  them  to  pretend  that 
the  markers  are  children.  Have  them 
arrange  a group  of  4 markers  on  one 
side  of  their  desks  and  a group  of  2 
markers  on  the  other  side.  Say:  “Let’s 
pretend  two  children  are  going  to 
join  four  children.  Push  the  group  of 
2 over  to  the  group  of  4.  How  many 
children  are  there  altogether?  Who 
can  give  me  a complete  sentence 
that  tells  what  happened?”  Get  the 
children  to  make  statements  like  “4 
children  plus  2 children  are  6 chil- 
dren,” “4  children  plus  2 children 
equal  6 children,”  etc.  Point  out  that 
2 markers  were  added  to  4 markers. 

Call  on  six  or  seven  children  sepa- 
rately for  the  following  activity.  Have 
a child  make  two  groups  with  his 
markers,  push  one  group  over  to  the 
other,  and  describe  to  the  other  mem- 
bers of  the  class  what  he  is  doing 
and  the  result.  Let  each  child  decide 


what  he  wants  to  pretend  his  markers 
are.  The  other  children  should  make 
the  same  groups  and  move  their 
markers  to  show  the  same  action 
while  each  child  is  having  his  turn. 
You  should  get  statements  like  the 
following  from  the  children: 

“I  am  pretending  that  my  markers 
are  snowballs.  I have  a group  of  5 
snowballs  and  one  single  snowball. 
I am  pushing  the  single  snowball  over 
to  the  5 snowballs.  I am  going  to  add 
1 snowball  to  5 snowballs.  There  are 
6 snowballs  in  all.  5 snowballs  plus 
1 snowball  equal  6 snowballs.”  See 
that  each  of  the  five  addition  basic 
facts  for  the  group  of  6 is  illustrated. 

Next,  tell  the  children  to  arrange 
their  markers  in  two  groups.  Then 
say:  “George,  how  many  markers  are 
there  in  each  of  your  groups?  How 
many  other  children  arranged  their 
markers  in  a group  of  4 and  a group 
of  2?  Push  one  group  over  to  the 
other  group.  Decide  for  yourselves 
which  group  you  are  going  to  move. 
Jane,  which  group  did  you  move? 
How  many  markers  are  there  in  all? 
4 markers  plus  2 markers  equal  how 
many  markers?”  Make  a tally  mark 
on  the  board,  and  explain  that  it 
stands  for  one  way  to  combine  two 
groups  to  make  a group  of  6.  Now 
ask:  “Who  pushed  the  group  of  4 
over  to  the  group  of  2?  How  many 
markers  are  there  in  all?  2 markers 
plus  4 markers  equal  how  many  mark- 
ers?” Make  another  tally  mark. 

Ask  the  children  if  any  of  them 
have  their  markers  in  groups  different 
from  those  already  mentioned.  For 
each  addition  basic  fact  follow  the 
procedure  outlined  above.  Make  a 
tally  mark  on  the  chalkboard  for 
each. 

Now  ask  which  children  still  have 
their  markers  arranged  in  two  groups. 
Let  the  children  tell  you  how  many 
markers  are  in  each  group.  Ask  what 
is  different  about  these  two  groups. 


Get  the  children  to  state  that  the  num- 
ber of  markers  Is  the  same  in  each 
group;  and  that  no  matter  which 
group  is  moved,  they  still  can  say  “3 
markers  plus  3 markers  equal  6 mark- 
ers” or  “3  + 3 is  6.”  Put  another 
tally  mark  on  the  board  and  explain 
why  this  basic  fact  is  counted  only 
once. 

The  children  should  realize  that 
they  have  now  studied  all  the  ways  of 
combining  two  groups  to  make  a 
group  of  6.  If  some  child  points  out 
that  three  groups  of  2 make  a group 
of  6,  explain  that  at  this  time  we  are 
thinking  about  combining  only  two 
groups  to  make  a group  of  6. 

If  any  children  have  had  difficulty 
with  the  work  just  completed,  give 
them  Individual  help. 

[Worksheet  40  can  be  used  at  this 
point.] 

On  Worksheet  41  the  children 
read  and  complete  sentences.  In  the 
preliminary  teaching  for  this  page, 
be  sure  to  use  the  words  equal  and 
equals  orally,  but  use  is  and  are  in 
the  sentences  that  you  write  on  the 
board.  Give  the  children  6 markers 
each.  Tell  them  to  pretend  the  mark- 
ers are  boys.  Let  them  take  turns  in 
making  up  sentences  like  “2  boys  plus 
4 boys  are  how  many  boys?”  Write 
each  sentence  on  the  board,  using  a 
blank  instead  of  the  words  “how 
many,”  and  have  all  the  children  ar- 
range and  move  their  markers  to 
show  what  It  means.  Then  let  one  of 
the  children  write  the  answer  where 
It  belongs. 

Repeat  this  activity  until  there  is  a 
sentence  on  the  board  for  each  of 
the  five  addition  basic  facts  for  the 
group  of  6.  Then  point  to  the  sen- 
tences on  the  board  in  random  order, 
and  let  the  children  take  turns  in 
reading  them  aloud.  The  other  chil- 
dren should  move  their  markers  to 
show  what  the  sentences  mean.  Con- 
tinue until  you  are  sure  the  children 
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3n  read  and  understand  the  sen- 
jnces. 

[Worksheet  41  can  be  used  at 
lis  point.] 

The  subtraction  basic  facts  for  the 
roup  of  6 should  be  introduced  and 
lught  in  much  the  same  way  that  the 
jbtraction  basic  facts  for  the  groups 
f 3,  5,  and  7 were  taught.  Give  each 
lild  6 markers.  On  a table  or  desk 
t the  front  of  the  room  place  6 ob- 
:cts  that  are  large  enough  to  be 
Jen  easily  by  all  the  children.  (Ob- 
:cts  like  paper  sleds,  snowmen,  etc., 
ill  add  interest.  If  you  cannot  sup- 
■iy  such  objects,  use  books,  boxes, 
r blocks.)  Adapt  your  questions  to 
le  objects  you  use.  Have  the  chil- 
ren,  one  at  a time,  come  to  the 
ible,  tell  how  many  objects  are  in 
le  group,  how  many  objects  they 
'e  going  to  remove,  move  the  ob- 
;cts,  and  tell  how  many  are  left.  The 
ther  children  should  move  their 
arkers  at  their  desks  to  show  the 
jme  subtraction  basic  fact.  This 
ctivity  should  be  continued  until 
bch  of  the  five  subtraction  basic 
lets  for  the  group  of  6 has  been 
emonstrated  several  times. 

Next,  have  the  children  demon- 
rate the  subtraction  basic  facts  for 
ie  group  of  6 again,  but  this  time 
bve  them  make  a sentence  for  each 
ict  (“6  markers  minus  2 markers 
qual  4 markers”).  You  may  put  a tally 
ark  on  the  board  for  each  fact.  Re- 
ind  the  children  that  when  they 
‘move  a subgroup  from  a larger 
roup,  they  subtract.  Use  the  words 
ibtract  and  subtraction  as  often  as 
DU  can,  and  encourage  the  children 
‘ use  them,  too. 

[Worksheet  42  can  be  used  at  this 
qint.l 

On  page  43  the  words  equal  and 
:iuals,  which  have  been  used  orally 

place  of  is  and  are  up  to  this  time, 
ppear  in  Our  Number  Workshop  2 
)r  the  first  time.  Teach  these  words 


according  to  your  usual  procedure 
for  introducing  new  words. 

First,  review  briefly  the  subtraction 
basic  facts  for  the  group  of  6,  using 
markers,  books,  or  boxes  on  a table 
at  the  front  of  the  room. 

Next  make  sure  the  children  can 
read  and  complete  such  sentences  as 

”6  sleds  minus  1 sled  equal  

sleds”  and  ”6  -5  equals  ” 

(for  the  blank,  read  “how  many”). 
Use  the  same  techniques  that  were 
used  when  you  taught  the  subtraction 
basic  facts  for  the  3,  5,  and  7 groups. 
Give  the  children  some  markers,  and 
let  each  child  make  a group  of  6. 
Let  various  children  take  turns  making 
up  sentences  like  ”6  sleds  minus  4 

sleds  equal  sleds”  and  ”6  — 3 

equals  Write  each  sentence 

on  the  board.  Let  the  children  use 
their  markers  to  find  the  answers,  and 
let  some  of  the  children  write  the 
answers  where  they  belong.  Continue 
this  activity  until  two  such  sentences 
for  each  subtraction  basic  fact  for 
the  group  of  6 are  on  the  board. 
Then  point  to  the  sentences  in  random 
order  and  ask  a child  to  read  the  sen- 
tence you  are  pointing  to  while  the 
other  children  move  their  markers  to 
show  what  it  means.  Continue  this 
activity  until  you  are  sure  all  the 
children  can  read  and  understand 
the  sentences. 

[Worksheet  43  can  be  used  at  this 
point.] 

The  purpose  of  the  following  ac- 
tivities is  to  make  the  children  aware 
that  sometimes  equal  groups  are 
combined;  and  that  when  groups  are 
equal,  it  is  important  to  observe  not 
only  how  many  objects  are  in  each 
group  but  also  how  many  groups 
there  are.  They  learn  that  when  equal 
groups  are  combined,  they  can  make 
a new  kind  of  sentence  about  the 
action.  Instead  of  saying  ”3  plus  3 
equals  6,”  they  can  say  “two  groups 
of  3 equal  6.”  The  children  also  learn 


that  certain  groups  can  be  separated 
into  equal  groups,  and  that  they  can 
express  this  kind  of  situation  in  a 
new  way.  Instead  of  saying  ”6  minus 
3 equals  3,”  they  can  say  “There  are 
2 threes  in  6.” 

in  this  part  of  the  work,  emphasis 
should  be  placed  on  the  equality  of 
groups  that  can  be  combined  to  make 
a larger  group  or  into  which  a larger 
group  can  be  separated,  as  well  as 
on  the  action  of  combining  or  sepa- 
rating. Have  three  pairs  of  children 
come  to  the  front  of  the  room.  Tell 
one  pair  to  stand  at  the  left,  one  pair 
at  the  right,  and  one  pair  in  the  mid- 
dle. Ask  the  class  what  they  observe 
about  the  way  the  children  are  ar- 
ranged. Accept  all  reasonable  re- 
marks, and  continue  the  discussion 
until  it  is  clearly  stated  that  there  are 
two  children  in  each  group  and  that 
there  are  three  groups.  Be  sure  some- 
one points  out  that  since  the  number 
of  children  in  each  group  is  the  same, 
the  groups  are  equal.  Some  child  may 
say  that  6 children  are  arranged  in 
groups  of  2.  Direct  the  three  groups 
of  children  to  come  together,  and  ask 
how  many  children  there  are  in  all. 
Ask  the  class  to  tell  what  happened, 
and  continue  the  discussion  until 
you  get  them  to  say  ”3  groups  of  2 
equal  6.” 

Arrange  six  other  children  in  2 
groups  of  3 at  the  front  of  the  room. 
Ask  questions,  and  guide  the  discus- 
sion until  you  get  the  class  to  say  that 
there  are  2 groups  with  3 children  in 
each,  and  that  the  groups  are  equal. 
Someone  may  remark  that  there  are 
6 children  In  2 groups  of  3.  Have 
the  two  groups  come  together,  and  let 
the  class  describe  what  has  hap- 
pened. Work  for  the  response  ‘2 
groups  of  3 equal  6.” 

Now  let  the  six  children  remain  at 
the  front  of  the  room.  Have  other 
members  of  the  class  suggest  ways  in 
which  they  might  be  arranged  in 
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equal  groups.  Try  out  each  sugges- 
tion, Continue  until  the  children  un- 
derstand that  there  are  only  two  ways 
in  which  equal  groups  can  be  com- 
bined to  make  a group  of  6:  by  com- 
bining 2 groups  of  3 or  3 groups  of  2. 

Next  give  each  child  some  mark- 
ers, and  tell  the  children  to  make 
groups  of  6 by  combining  equal 
groups.  Watch  the  children  to  see 
that  they  are  following  directions. 
If  any  child  suggests  combining  6 
single  objects,  agree  that  it  is  another 
way  to  make  a group  of  6 but  that 
we  want  to  combine  groups  that  have 
more  than  one  object. 

[Worksheet  44  can  be  used  at  this 
point.] 

The  activities  suggested  above  for 
combining  equal  groups  may  be 
adapted  to  the  separating  of  a group 
of  6 into  equal  groups.  Start  by  hav- 
ing six  children  come  to  the  front  of 
the  room.  Ask  them  to  arrange  them- 
selves in  equal  groups.  They  may 
separate  into  2 groups  of  3 or  into  3 
groups  of  2.  Ask  the  class  to  tell  you 
what  happened — how  many  children 
were  in  the  group  to  begin  with,  how 
many  groups  they  separated  Into,  and 
how  many  children  are  in  each  of  the 
subgroups.  They  should  make  special 
mention  of  the  fact  that  the  subgroups 
are  equal.  Finally,  get  them  to  say 
“There  are  3 twos  In  6”  or  “There  are 
2 threes  in  6.” 

Let  members  of  the  class  suggest 
ways  of  regrouping  the  six  children. 
For  each  regrouping,  be  sure  the 
children  notice  whether  the  groups 
are  equal  or  not,  and  also  notice, 
when  the  groups  are  equal,  the  num- 
ber of  children  in  a group  and  the 
number  of  groups.  Continue  this  ac- 
tivity until  the  children  realize  that 
there  are  only  two  ways  in  which  a 
group  of  6 can  be  separated  into 
equal  groups:  2 groups  of  3,  or  3 
groups  of  2.  If  someone  mentions  6 
groups  of  1,  accept  this  as  another 


way  to  separate  a group  of  6 into 
equal  groups,  but  suggest  that  here 
we  are  thinking  of  groups  of  more 
than  one. 

Let  the  children  practice  separating 
6 markers  into  equal  groups.  Every 
child  should  work  with  the  markers 
until  he  has  found  out  for  himself  that 
there  are  only  two  ways  to  separate 
a group  of  6 into  equal  groups  and 
what  the  two  ways  are. 

[Worksheets  45  and  46  can  be 
used  at  this  point,] 

Write  the  equals  sign  ( = ) on  the 
board,  and  explain  to  the  children 
that  it  means  exactly  the  same  as  the 
words  equal  and  equals.  Let  the  chil- 
dren practice  making  the  sign  on  the 
chalkboard  or  on  sheets  of  paper. 

Write  the  following  sentences  on 
the  board: 

2 threes  equal 

3 twos  = 

6 equals twos 

6 = threes 

6-2  = 

4 + 2 = 

Have  a child  read  the  first  sentence 
aloud,  and  have  the  other  children 
show  what  it.means  with  their  markers. 
Let  a child  write  the  answer  on  the 
answer  line.  Ask  a child  to  point  to 
the  sign  that  means  the  same  as  the 
word  equals.  Let  another  child  read 
the  second  sentence,  and  have  the 
class  use  markers  to  show  what  it 
means.  Be  sure  the  children  know  that 
the  groups  must  be  combined.  In  the 
same  way,  work  through  the  third 
and  fourth  sentences.  Be  sure  the 
children  understand  that  now  they 
must  separate  a group  of  6 into  equal 
subgroups.  Then  let  them  read  and 
work  out  the  fifth  and  sixth  sentences, 
which  are  ordinary  subtraction  and 
addition.  If  you  think  the  children 
need  more  practice  in  working  out 
answers  for  sentences  that  are  ex- 
pressed entirely  in  numerals  and  sym- 
bols, write  a few  more  sentences  on 


the  board.  Work  with  the  children  as 
they  use  markers  to  show  the  actions 
and  find  the  answers. 

[Worksheets  47,  48,  and  49  can 
be  used  at  this  point.] 
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Comments 

On  this  page  the  children  study  the 
addition  basic  facts  for  the  group  of 
6.  They  look  at  a key  picture  of  two 
groups  that  are  about  to  be  combined 
and  select  from  four  pictures  those 
that  show  the  result  when  the  action 
has  been  completed. 

To  introduce  the  page,  quickly  re- 
view the  five  addition  basic  facts  for 
the  group  of  6.  Give  each  child  a 
handful  of  markers.  Direct  the  chil- 
dren to  put  3 markers  on  one  side  of 
their  desks  and  3 markers  on  the 
other  side.  Say:  “Move  the  markers 
on  the  right  side  over  to  the  other 
markers.  How  many  markers  were  in 
the  group  you  did  not  move?  How 
many  markers  were  in  the  group  you 
moved?  How  many  markers  are  there 
in  all?  Make  a sentence  that  tells 
what  happened.  Put  3 markers  on 
each  side  of  your  desks  again.  This 
time  move  the  group  of  markers  on 
the  left  side  over  to  the  other  group 
of  markers.  How  many  markers  are 
there  in  all?  Make  a sentence  that 
tells  what  happened.  Is  this  sentence 
any  different  from  the  first  sentence 
you  made?  Now  put  2 markers  on  the 
left  side  of  your  desks  and  4 markers 
on  the  right  side,”  etc.  Continue  in 
this  way  until  all  the  addition  basic 
facts  for  the  group  of  6 have  been 
reviewed. 

When  the  children  open  their 
books  to  page  40,  direct  attention  to 
the  first  brown  key  picture.  Ask  how 
many  children  there  are  in  one  group 
how  many  in  the  other,  what  actio 
it  shows,  and  how  many  childre 
there  will  be  in  all  when  the  action  i 
completed.  Discuss  each  of  the  othe 
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j.ey  pictures  in  the  same  way.  From 
he  four  pictures  at  the  right  of  each 
ey  picture,  the  children  are  to  se- 
ect  those  pictures  that  correctly  show 
he  result  of  the  action  illustrated  in 
he  brown  picture.  In  each  picture, 
he  children  are  to  make  an  X in  the 
irown  response  space  if  the  white 
(icture  shows  a group  of  6.  If  the 
(icture  does  not  show  a group  of  6, 
hey  are  to  make  a scribble  mark  in 
he  space. 

i An  able  or  average  group  should 
omplete  the  work  on  this  page  in 
me  period.  The  suggestions  made  in 
Comments"  for  page  10  (see  page 
|6  of  this  Teaching  Guide)  for  adapt- 
ing those  exercises  to  the  abilities  of 
1 slow  group  can  also  be  applied  to 
nis  page. 

I This  page  may  be  checked  by 
,sing  a transparent  paper  overlay. 


Comments 

0n  this  page  the  children  are  intro- 
duced to  the  symbolic  form  of  the 
iiddition  basic  facts  for  the  group  of 
i.  Sentences  symbolize  the  numerous- 
less  of  the  groups  and  the  action, 
j To  introduce  the  page,  give  each 
-hild  6 markers  and  review  quickly 
he  five  addition  basic  facts  for  the 
i^roup  of  6.  Then  write  on  the  chalk- 
i!)oard  several  sentences  like  those  on 
)age  41.  Have  one  child  read  a sen- 
ence  while  the  other  children  move 
heir  markers  to  show  what  it  means, 
et  a child  write  the  answer  on  the 
Answer  line. 

When  the  children  open  their 
lj)ooks  to  page  41,  give  them  direc- 
ons  for  the  page.  They  are  to  read 

sentence,  find  the  picture  that  il- 
jstrates  the  sentence,  and  write  the 
etter  of  the  picture  in  the  brown  re- 
ponse  space  in  front  of  the  sentence, 
hen  they  are  to  write  the  answer  on 
he  brown  response  line  in  the  sen- 
pnce. 


A transparent  overlay  may  be 
used  to  check  this  page. 
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Comments 

On  this  page  the  children  study  the 
five  subtraction  basic  facts  for  the 
group  of  6. 

To  introduce  the  page,  review  the 
subtraction  basic  facts  for  the  group 
of  6.  Give  each  child  6 markers.  Ask 
the  children  to  remove  a group  of  5 
markers  from  the  6 markers  and  tell 
how  many  are  left.  They  should  say, 
“6  markers  minus  5 markers  equal  1 
marker."  Have  them  remove  groups 
of  4,  3,  2,  and  1 from  a group  of  6, 
and  each  time  let  a different  child 
state  the  subtraction  basic  fact.  You 
may  wish  to  tally  each  fact,  so  that 
the  children  can  see  that  there  are 
only  five  subtraction  basic  facts  for 
the  group  of  6. 

Have  the  children  open  their  books 
to  page  42.  Have  them  look  at  the 
brown  pictures.  They  should  decide 
that  there  is  one  picture  for  each  sub- 
traction basic  fact  for  the  group  of  6. 
For  each  brown  picture  they  are  to 
find  all  the  white  pictures  that  show 
the  group  that  will  remain.  In  the 
response  space  for  each  such  picture 
they  are  to  write  the  letter  of  the  cor- 
responding brown  picture. 

This  page  may  be  checked  by  using 
a transparent  overlay. 
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Comments 

On  this  page  the  children  are  intro- 
duced to  the  symbolic  form  of  the 
subtraction  basic  facts  for  the  group 
of  6. 

To  introduce  the  page,  have  the 
children  recall  the  subtraction  basic 
facts  for  the  group  of  6.  As  they  tell 
what  they  are,  write  a sentence  for 
each  on  the  board,  omitting  the 
answer.  When  all  the  facts  are  on  the 
board,  point  to  them  in  random  or- 


der and  let  the  children  use  their 
markers  to  find  the  answers.  Let  them 
give  the  answers  verbally,  but  do  not 
write  the  answers  on  the  board. 

Have  the  children  open  their  books 
to  page  43.  Ask  them  if  there  is  a 
picture  for  each  subtraction  fact  for 
the  group  of  6.  Then  give  them  direc- 
tions for  the  page,  and  let  them  do 
the  exercises  independently. 

The  work  on  this  page  should  take 
no  more  than  one  arithmetic  period. 
A slow  group  may  need  a little  extra 
help  with  the  new  reading  words 
equal  and  equals. 

This  page  may  be  checked  by  using 
a transparent  overlay. 
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Comments 

On  this  page  the  children  are  re- 
quired to  distinguish  between  equal 
and  unequal  groups  that  are  being 
combined  to  make  a group  of  6. 

To  introduce  this  page,  give  each 
child  6 markers.  Tell  the  children  to 
arrange  the  markers  in  equal  groups. 
Ask  several  children  how  many  groups 
they  have,  and  how  many  markers 
are  in  each  group.  Let  the  children 
tell  what  is  meant  by  equal  groups. 
Be  sure  they  realize  that  6 markers 
can  be  arranged  in  equal  groups  in 
two  ways — two  groups  of  3 and  three 
groups  of  2. 

For  each  picture  on  Worksheet  44, 
the  children  are  to  make  an  X in  the 
brown  space  if  the  groups  coming 
together  are  equal.  They  are  to  make 
a scribble  mark  if  the  groups  are  un- 
equal. 

Worksheet  44  should  take  no  more 
than  one  normal  arithmetic  period. 

A transparent  overlay  can  be  used 
to  check  this  page. 
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Comments 
On  this  page  the  child  is  required  to 
distinguish  between  equal  and  un- 
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equal  groups  when  a group  of  6 is 
separated  into  groups. 

To  introduce  this  page,  use  the 
same  type  of  exercise  you  used  to 
introduce  page  44,  but  this  time  have 
the  children  separate  the  group  of  6 
markers  into  equal  groups.  Be  sure 
they  see  that  6 markers  can  be  sepa- 
rated into  equal  groups  in  two  ways: 
two  groups  of  3 and  three  groups 
of  2.  Let  the  children  work  with  mark- 
ers until  you  are  sure  they  can  dis- 
tinguish between  the  sets  of  equal 
groups  and  the  sets  of  unequal 
groups  into  which  a group  of  6 can 
be  separated. 

For  each  picture  on  Worksheet  45, 
have  the  children  make  an  X in  the 
brown  space  if  the  groups  separating 
are  equal  and  make  a scribble  mark 
in  the  space  if  the  groups  separating 
are  unequal. 

Worksheet  45  should  take  no  more 
than  one  normal  arithmetic  period. 

A transparent  overlay  can  be  used 
to  check  this  page. 
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Comments 

On  this  page  the  child  is  required  to 
distinguish  between  equal  groups 
that  are  combining  to  make  a group 
of  6 and  equal  groups  into  which  a 
group  of  6 is  separating. 

Although  the  words  mulfiplicafion 
and  division  and  the  signs  of  opera- 
tion X and  are  not  introduced  in 
this  book,  combining  equal  groups 
and  separating  a group  into  equal 
groups  are,  of  course,  the  basic  ac- 
tions that  suggest  multiplication  and 
division.  The  emphasis  placed  on 
equality  of  groups,  both  now  and  in 
later  units  when  the  children  work 
with  groups  of  8 and  10,  helps  the 
children  to  acquire  ideas  that  grad- 
ually lead  to  the  concepts  of  division 
and  multiplication.  This  part  of  the 
work  will  not  be  successfully  com- 
pleted until  the  children  clearly  see 


the  difference  between  “2  threes 
equal  6”  and  “3  + 3 equals  6” 
and  between  “6  equals  2 threes”  and 
“6  — 3 equals  3.”  These  distinctions 
are  rather  difficult.  The  children 
should  spend  a great  deal  of  time  in 
working  with  markers  and  discussing 
in  their  own  words,  without  using  tech- 
nical terms,  the  difference  between 
the  action  that  suggests  multiplication 
and  the  action  that  suggests  addition, 
and  the  difference  between  the  ac- 
tion that  suggests  division  and  the 
action  that  suggests  subtraction. 

To  introduce  the  page,  write  four 
sentences  on  the  board,  two  that  ex- 
press multiplication  and  two  that  ex- 
press division.  These  sentences  may 
be  selected  from  those  on  page  46. 
Ask  various  children  to  perform  with 
markers  the  action  expressed  by  a 
sentence,  or  let  groups  of  children 
act  out  each  sentence.  When  you  are 
sure  they  understand  the  action  of 
combining  equal  groups  and  sepa- 
rating a group  into  equal  groups, 
and  can  relate  each  action  to  the  cor- 
rect sentence,  ask  them  to  open  their 
books  to  Worksheet  46.  Give  them 
directions  for  the  page. 

Allow  a slow  group  of  children 
adequate  time  to  do  these  exercises. 

A transparent  overlay  may  be  used 
to  check  this  page. 
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Comments 

On  this  page  the  children  learn  to 
recognize  and  use  the  equals  sign, 
and  to  read  sentences  expressed  in 
numerals  and  mathematical  symbols 
(4  + 2 = 6).  They  also  get  more 
practice  with  the  basic  facts  for  the 
group  of  6 and  more  experience  in 
distinguishing  between  combining 
and  separating  actions. 

Before  the  children  start  the  exer- 
cises on  this  page,  be  sure  they  rec- 
ognize the  equals  sign  and  know 
what  it  means. 


To  Introduce  the  page,  write  th< 
following  on  the  chalkboard: 

3 twos  = 

2 threes  = 

Put  six  books  or  other  large  object: 
on  a table.  Arrange  the  books  in  tw< 
groups  of  3,  and  move  them  together 
Ask  the  children  which  of  the  sen 
tences  on  the  board  tells  about  th< 
action  you  just  performed.  Let  on« 
of  the  children  complete  the  sen 
tence.  Repeat  this  procedure  severa 
times  with  different  pairs  of  basi< 
facts.  (Any  of  the  pairs  of  facts  froir 
page  47  may  be  used.)  When  you  ar« 
sure  that  the  children  can  discriminah 
among  the  four  kinds  of  actior 
(namely,  those  that  lead  to  addition 
multiplication,  subtraction,  and  di 
vision),  and  that  they  can  relate  eaci 
action  to  the  correct  sentence,  giv< 
them  directions  for  Worksheet  47 
Keyed  notes  for  the  work  are  give 
on  page  57  of  this  Teaching  Guide 

An  average  or  slow  group  wi 
take  two  class  periods  to  compleh 
the  work  on  this  page.  It  may  be  nec 
essary  to  work  through  the  top  rov 
of  pictures  with  these  children.  Mak 
clear  that  in  each  picture  they  are  t< 
cross  out  the  incorrect  sentence  one 
then  complete  the  correct  sentence. 

A transparent  overlay  can  be  use( 
to  check  this  page. 
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Comments 

On  this  page  the  children  get  mor 
practice  in  recognizing  groupings  an( 
actions  In  pictures  and  in  relatin 
pictures  to  statements  of  basic  fact 
Addition  and  subtraction  basi 
facts  for  the  groups  of  3,  5,  6,  and 
are  used  in  the  exercises  on  thi 
page.  The  children  are  to  decid 
which  sentence  in  a picture  tells  whe 
is  happening  and  cross  out  the  ser 
tence  that  does  not  belong.  The 
then  write  the  correct  numeral  on  th 
answer  line. 
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Introduce  this  page  by  quickly 
/iewing  the  actions  that  suggest 
dition  and  subtraction.  Write  on 
i chalkboard  several  pairs  of  ad- 
ion  and  subtraction  basic  facts 
e those  on  page  48.  Use  books  or 
ge  markers  on  a table  to  perform 
j action  that  leads  to  one  of  the 
:ts  in  each  pair.  Let  the  children 
scribe  the  action  you  performed. 
Ive  a child  come  to  the  board, 
3SS  out  the  incorrect  statement  of  a 
;t,  and  write  the  numeral  on  the 
swer  line.  When  you  feel  that  the 
/iew  of  addition  and  subtraction 
ladequate,  have  the  children  tell 
iat  they  are  to  do  with  the  exer- 
es  on  Worksheet  48. 

Most  children  should  be  able  to 
mplete  the  work  on  this  page  in 
fe  period. 

A transparent  overlay  may  be  used 
check  the  page. 


I Direct  attention  to  the  first  brown 
r picture.  Ask  how  many  children 
» in  each  group,  what  action  the 
ture  shows,  and  how  many  children 
'fre  are  in  all. 

i Tell  the  children  to  look  at  the 
;t  white  picture  in  the  top  row  and 
cide  whether  or  not  it  shows  the 
suit  of  the  action  in  the  brown  pic- 
!e.  If  the  picture  shows  6 children, 
!y  are  to  put  an  X in  the  brown  re- 
l^nse  space  in  the  corner  of  the  pic- 
e.  If  it  does  not,  they  are  to  make 
kribble  mark  in  the  space, 
i Tell  the  children  to  make  the  ap- 
>priate  mark  in  the  brown  space  for 
ch  of  the  other  white  pictures  in  the 
!i  row. 

Have  the  children  follow  the  same 
j^cedure  for  each  of  the  other  rows 
Ipictures  on  the  page. 


On  this  page  the  children  review  the 
basic  facts  for  the  groups  of  3,  5,  6, 
and  7. 

On  the  left  side  of  the  page  are 
eight  pictorial  exercises  like  those  on 
page  48.  On  the  right  side  of  the 
page  are  three  columns  of  exercises 
for  which  the  children  are  to  write 
the  answers. 

If  necessary,  introduce  this  page 
by  reviewing  very  briefly  the  work  on 
page  48.  The  children  should  have 
no  difficulty  with  Worksheet  49,  since 
the  exercises  are  similar  to  the  exer- 
cises they  have  been  working  on  for 
several  days.  Make  sure  the  children 
understand  that  no  pictures  accom- 
pany the  exercises  in  the  three  col- 
umns at  the  right. 

Allow  adequate  time  to  do  the 
work  on  this  page.  Some  children 


may  need  to  use  markers  to  find  the 
answers  to  the  exercises  in  the  col- 
umns. Such  children  should  be  en- 
couraged to  do  the  work  for  the  sec- 
ond and  third  columns  without  using 
markers.  You  may  wish  to  assign  the 
pictorial  exercises  and  the  first  col- 
umn for  the  first  period;  then  assign 
the  second  and  third  columns  for  the 
second  period. 

A transparent  paper  overlay  may 
be  used  to  check  this  page. 
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1 Tell  the  children  to  read  the  firs 
sentence,  find  the  picture  that  illus 
trates  it,  and  write  the  letter  of  th( 
picture  in  the  brown  space  in  front  o 
the  sentence.  They  should  then  wrih 
the  answer  on  the  brown  line  in  th« 
sentence. 

2 Have  the  children  follow  the  same 
procedure  for  each  sentence  on  the 
page.  Point  out  that  they  will  have  t< 
use  each  picture  more  than  once. 


1 Direct  attention  to  Picture  A.  Asl 
how  many  snowmen  in  all  are  in  the 
picture,  how  many  are  being  taker 
away,  and  how  many  will  be  left. 

2 Tell  the  children  to  look  at  eacf 
of  the  white  pictures.  In  each  picture 
that  shows  how  many  snowmen  wil 
be  left  in  Picture  A,  they  are  to  write 
the  letter  A in  the  brown  response 
space. 

3 Have  the  children  find  and  identi 
fy,  in  the  same  way,  the  white  pic 
tures  that  show  the  remainders  fo 
Pictures  B to  E. 
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Tell  the  children  to  read  the  first 
ntence,  find  the  picture  that  illus- 
ites  it,  and  write  the  letter  of  the 
:ture  in  the  brown  response  space 
front  of  the  sentence.  They  should 
sn  write  the  answer  on  the  brown 
e in  the  sentence. 

Have  the  children  follow  the  same 
ocedure  for  each  sentence  on  the 
ige.  Point  out  that  they  will  have  to 
e each  picture  more  than  once. 


j Tell  the  children  to  decide 
lether  the  groups  of  ducks  that  are 
ming  together  are  equal  or  un- 
ual.  If  the  groups  are  equal,  the 
jildren  are  to  make  an  X in  the 
own  response  space  in  the  picture; 
they  are  unequal,  they  are  to  make 
^scribble  mark  (^)  in  the  response 
lace. 

' Have  the  children  follow  the  same 
ocedure  for  each  picture  on  the 
ige. 
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6-4  equals  2 Q 
6 sleds  minus  1 sled  equal  _5_sleds.0 
6 minus  3 equals  3 

6 sleds  minus  5 sleds  equal Lsled. 

6 sleds  minus  4 sleds  equal  2 sleds 

6-5  equals  _j 

6 minus  1 equals  5 
6-2  equals  Jl. 

6-3  equals  3 
6 minus  2 equals  4* 

6 minus  4 equals  Z 
6 sleds  minus  2 sleds  equal  M~  sleds 

6-1  equals  5 

6 minus  5 equals L. 

6 sleds  minus  3 sleds  equal  3 sleds 
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1 Tell  the  children  to  decide 
whether  the  kittens  are  going  away  in 
equal  groups  or  In  unequal  groups. 
If  the  groups  are  equal,  the  children 
are  to  make  an  X in  the  brown  re- 
sponse space  in  the  picture.  If  the 
groups  are  unequal,  they  are  to 
make  a ^ in  the  response  space. 

2 Have  the  children  follow  the  same 
procedure  for  each  picture  on  the 
page. 


1 Explain  that  the  eight  sentences 
above  the  gray  line  tell  about  equal 
groups  that  are  coming  together.  Tell 
the  children  to  read  the  first  sentence, 
find  the  picture  that  belongs  with  it, 
and  write  the  letter  of  that  picture  in 
the  brown  response  space. 

2 For  each  of  the  next  three  sen- 
tences, use  Note  1 . 

3 Have  the  children  find  the  picture 
that  belongs  with  the  fifth  sentence 
and  write  its  letter  in  the  brown  re- 
sponse space,  then  write  the  correct 
numeral  on  the  brown  line. 

4 For  each  of  the  next  three  sen- 
tences, use  Note  3. 

5 Adapt  Notes  1 -4  to  these  separat 
ing  situations. 
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Call  attention  to  the  first  picture, 
ave  the  children  read  the  two  sen- 
‘nces  and  decide  which  one  belongs 
ith  the  picture.  Tell  them  to  cross 
ut  the  sentence  that  does  not  belong, 
nen  they  should  write  the  correct 
umeral  on  the  answer  line. 

Have  the  children  follow  the  same 
rocedure  for  each  picture  on  the 
age. 


Call  attention  to  the  first  picture, 
ave  the  children  decide  which  of 
ie  two  sentences  belongs  with  the 
licture.  Tell  them  to  cross  out  the 
fentence  that  does  not  belong.  Then 
pve  them  write  the  correct  numeral 
h the  answer  line. 

Have  the  children  follow  the  same 
Rocedure  for  each  picture  on  the 
pge. 
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24-4- 

6-4=-^ 


7-A=3— 


5+1=-^ 
6-1^— 


A 3 twos=  6 

laj 

1 

LO 

< 

A 3+4  = JZ_ 

1 Call  attention  to  the  pictures  on 
this  page.  For  each  tell  the  children 
to  decide  which  sentence  belongs 

B 5-1-2=  7_ 

B 2+3  = ^ 

B 6-4=^ 

with  the  picture  and  cross  out  the 

c 6-h1=  7_ 

c 5-3=_^ 

c 7-l  = _^ 

sentence  that  does  not  belong.  Then 

d2+4=_^ 

D 2+1  = 

D 6-5=_L_ 

they  are  to  write  the  correct  numeral 

E 7-1  = ^ 

E 2 + 5=^ 

E 5+1  = -^ 

on  the  answer  line. 

F 3 + 3=  6 

F 2-l=J_ 

2 Have  the  children  write  the  cor- 

g1 + 1 = _2_ 

G 2 threes  = fe  . 

G 3 + 2=  

rect  numeral  on  the  green  line  in  each 
exercise  in  the  three  columns.  Be  sure 

h4+3=  7_ 

H 7-6=J_ 

H 7-2=_5_ 

they  understand  that  no  pictures  ac- 

1  3-1  = _2_ 

1 1 + 5=-^ 

. 5-i=il^ 

company  these  exercises. 

j 6=  ^ threes 

j 3-2=JL_ 

J l + l = _i_ 

k5-2=_^ 

K 6-l  = i 

K 7-4=_3_ 

i 4+1  = ^ 

L 7-5=_i_ 

L 6-1=-^ 

M6-5=_i_ 

M 6=  _3_twos 

M 1 + 5=-^ 

n1+2=_^ 

N 2-1= 

N 4+2= 

o4+2=_^ 

o 7-3=_li^ 

o 3+3= 

p5-1= jt_ 

p 1 + 6=JZ_ 

p 6-2=^ 

Ql+4=i 

Q 6-3=^ 

Q 1+6= JZ_ 

50-55  MEASUREMENT 

Objectives 

The  need  to  measure  occurs  often 
in  daily  life:  in  school,  at  play,  and 
at  home.  All  types  of  measurement 
share  a common  set  of  principles,  the 
most  important  of  these  being  the 
need  for  standard  units.  Children  can 
best  appreciate  this  principle  if  they 
are  first  taught  that  any  convenient 
measuring  object  (a  stick,  a piece  of 
string,  a cup,  a tin  can)  may  be  used 
to  determine  the  approximate  length 
or  capacity  of  an  object.  Once  the 
children  grasp  the  basic  idea  of  using 
the  same  unit  a number  of  times,  they 
can  see  the  desirability  of  having 
standard  units  for  ease  in  making 
comparisons. 

In  addition  to  accepting  the  desir- 
ability of  standard  units  of  measure, 
the  child  must  learn  to  use  the  com- 


mon measuring  tools  properly.  He 
should  also  come  to  recognize  the 
inexact  nature  of  measurement,  and 
he  must  learn  to  express  measures  as 
“a  little  more  than”  or  ‘‘a  little  less 
than”  the  object  he  is  using  as  a unit. 

In  the  introduction  to  measurement 
in  the  following  pages,  the  child 
learns  first  to  apply  several  examples 
of  the  same  nonstandard  unit  to  the 
object  to  be  measured  and  to  count 
the  number  of  these  units  he  used. 
Then  he  learns  to  apply  one  unit  (a 
stick,  for  example)  over  and  over  to 
the  object  to  be  measured,  counting 
the  number  of  times  he  had  to  use  it. 
After  these  experiences,  the  child 
learns  to  use  a foot  ruler  that  is 
marked  in  inches  to  measure  objects 
shorter  than  1 foot  or  longer  than  1 
foot.  He  also  becomes  acquainted  with 
pint  and  quart  containers  and  the 
relationship  of  the  pint  to  the  quart. 


The  inch,  foot,  pint,  and  quarl 
come  within  the  ordinary  experiences 
of  children  so  often  that  it  is  natural 
to  use  them  to  introduce  the  idea  of 
standard  units.  Many  children  may 
be  familiar  with  the  yard  and  the 
gallon,  but  systematic  instruction  on 
these  and  other  common  units  may 
be  deferred  to  later  grades. 

Although  children  in  the  primary 
grades  are  expected  to  learn  how 
to  tell  time  by  the  clock  and  how  to 
use  a calendar,  no  worksheets  on 
these  topics  are  included  in  Our  Num 
bar  Workshop  2.  In  the  opinion  oi 
the  authors,  the  telling  of  time  by  th« 
clock  and  the  calendar  should  be  c 
daily  classroom  activity  and  shoulc 
not  be  taught  in  isolated  lessons. 

Preliminary  Teaching 

Before  the  child  uses  Worksheets  50 
55,  he  should  learn  to  measure  dis 
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ances  by  laying  several  sticks  all  of 
he  same  length  (or  other  appropriate 
lonstandard  units)  end  to  end  and 
:ounting  the  sticks.  Then  he  should 
earn  to  put  down  the  same  stick 
epeatedly,  counting  the  number  of 
I imes  he  does  this.  He  should  also 
earn  to  recognize  when  a distance 
s an  exact  multiple  (for  all  practical 
5urposes)  of  the  measuring  unit,  and 
vhen  it  is  more  than  or  less  than  a 
nultiple  of  the  unit.  The  child  should 
,ee  also  that  the  same  principles  he 
'earned  in  connection  with  the  meas- 
jrement  of  length  may  be  applied  to 
he  measurement  of  capacity. 

When  the  children  have  had  prac- 
ice  in  using  these  basic  measurement 
deas,  they  are  ready  to  learn  about 
ttandard  units  of  measurement,  such 
3S  the  inch,  the  foot,  the  pint,  and 
he  quart. 

Provide  each  child  in  the  class 
(vith  5 sticks  or  narrow  strips  of  card- 
poard,  each  2 inches  long.  Each 
|:hild  should  also  have  2 markers  to 
ihow  the  beginning  and  end  of  var- 
ous  distances  that  he  will  measure 
[//ith  his  sticks.  You  will  also  need  an 
assortment  of  sticks  of  many  different 
engths  from  2 inches  to  about  2 feet. 
The  children  will  use  these  to  discover 
hat  measurements  made  with  a unit 
of  a certain  length  do  not  agree  with 
measurements  made  with  a unit  of  a 
different  length. 

Begin  by  asking  the  children  if  they 
ever  wanted  to  know  how  far  away 
something  was  or  how  long  something 
was.  Let  them  tell  about  their  experi- 
jences.  Try  to  find  out  how  they  would 
go  about  measuring  something.  Chil- 
dren who  have  had  previous  expe- 
dience with  measurement  may  suggest 
phe  use  of  a stick,  or  even  a ruler  or 
measuring  tape.  If  no  one  suggests  a 
measuring  unit,  do  not  mention  it  until 
iactual  work  with  measurement  begins. 

First,  provide  several  sticks  or 
dowel  rods  about  5 Inches  long  [any 


convenient  length  will  do]  and  let 
the  children  take  turns  applying  a 
stick  to  chalkboard  erasers,  books, 
crayons,  or  other  small  objects  to  see 
if  they  are  as  long  as,  shorter  than, 
or  the  same  length  as  the  stick. 
The  purpose  of  this  activity  is  to  de- 
velop the  children’s  skill  in  manipu- 
lating a measuring  instrument.  [Rulers 
should  not  be  used  for  this  purpose. 

It  is  important  to  show  the  children 
that  length  can  be  measured  with- 
out reference  to  feet  and  inches.] 
Be  sure  the  children  place  the  stick 
so  that  one  end  of  it  coincides  with 
one  end  of  the  object  they  are  meas- 
uring, and  so  that  the  stick  is  held 
firmly  against  the  edge  of  the  object 
in  a straight  line. 

Next,  using  several  sticks  or  dowel 
rods  about  15  inches  long  [any  con- 
venient length  will  do,  but  be  sure  the 
sticks  are  all  the  same  length],  let 
the  children  take  turns  measuring  the 
length  of  the  window  sills,  the  width 
of  the  door,  the  length  of  the  chalk- 
board, etc.  Have  them  place  the  sticks 
end  to  end  along  the  edge  of  the 
object  they  are  measuring  and  count 
the  number  of  sticks  they  use.  Be  sure 
the  children  place  the  sticks  in  a 
straight  line,  end  to  end,  with  no  gaps 
between  the  sticks  and  no  overlap- 
ping. Each  time  a child  measures  an 
object,  have  him  describe  the  length, 
using  such  terms  as  “a  little  longer 
than  two  sticks,”  “not  quite  three 
sticks  long,”  etc. 

Now  give  each  child  5 two-inch 
sticks  and  two  markers.  First  let  the  ' 
children  practice  measuring  books, 
sheets  of  paper,  crayon  boxes,  etc., 
until  they  can  easily  place  the  small 
sticks  end  to  end  in  a straight  line. 
Then  let  them  measure  those  objects 
and  compare  the  various  measures. 
For  example,  have  each  child  measure 
the  width  of  his  own  reader  to  see  if 
all  the  readers  are  the  same  width; 
or  have  each  child  measure  the  width 


of  a book  from  the  bookshelf  to  see 
whether  it  is  wider  or  narrower  than 
his  reader.  Then  have  the  children  put 
one  of  the  two  markers  slightly  to  one 
side  of  their  desks;  give  such  direc- 
tions as:  “Put  your  other  marker  three 
sticks  away  from  the  first.  Now  put  it 
five  sticks  from  the  first.  Be  sure  the 
sticks  are  in  a straight  line.” 

To  teach  the  children  how  to  meas- 
ure length  by  using  the  same  meas- 
uring unit  repeatedly,  you  can  use 
sheets  of  paper  that  have  been  ruled 
off  in  advance.  The  rules  should  ex- 
tend the  full  width  or  length  of  the 
paper  and  should  be  about  2 inches 
apart.  Paper  8 ’A''  x 11"  is  easy  to 
obtain  and  to  handle. 

Give  each  child  2 two-inch  sticks 
and  a sheet  of  the  ruled  paper.  Now 
ask  the  children  to  use  their  sticks 
to  measure  the  length  of  the  first  line 
at  the  top  of  the  paper.  When  they 
discover  that  they  need  more  sticks, 
ask  them  if  they  can  think  of  any 
way  to  measure  the  line,  using  only 
the  sticks  they  have.  Let  the  children 
discuss  the  problem  until  one  of  them 
suggests  using  the  same  stick  over 
and  over.  If  necessary,  help  them  by 
asking  questions  like:  “Are  the  sticks 
the  same  length?  Could  we  use  just 
one  stick  over  and  over?  How  would 
we  know  exactly  how  many  times  the 
stick  has  been  put  down?  How  would 
we  know  exactly  where  to  put  it  each 
time?”  Show  the  children  how  to 
measure  the  line  by  putting  down  one 
stick,  making  a mark  at  the  end  of  it, 
and  putting  the  stick  down  again  with 
one  end  touching  the  mark.  Watch  to 
see  that  they  put  the  stick  against  the 
marks  and  keep  the  stick  on  the  line. 
When  they  have  finished,  let  them 
count  the  spaces  between  the  marks 
to  see  how  many  times  they  put  the 
stick  down. 

Next,  give  such  directions  as:  “Now 
go  to  the  next  line  on  your  paper. 
Make  a pencil  mark  just  three  sticks 
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from  the  edge  of  the  paper.  On  the 
next  line  make  a pencil  mark  a little 
more  than  two  sticks  from  the  same 
edge.  Now  move  the  stick  down  to 
/ another  line  and  make  a mark  a little 
^ less  than  three  sticks  from  the  edge.” 
Let  the  children  compare  their  marks 
and  discuss  any  differences  they  find. 
Try  to  get  them  to  develop  judgment 
about  “a  little  more  than”  and  “a 
little  less  than.” 

It  is  important  for  the  children  to 
understand  that  they  cannot  talk  to 
veach  other  about  measuring  lengths 
or  distances  unless  all  are  using  the 
same  measuring  unit.  Give  several  of 
the  children  in  the  class  sticks  of 
various  lengths.  Have  them  measure 
some  of  the  same  things  that  were 
measured  in  previous  activities.  Have 
them  compare  their  results.  Ask  why 
one  child  says  the  table  is  five  sticks 
long,  another  says  it  is  two  sticks  long, 
another  not  quite  three  sticks  long, 
etc.  If  necessary,  ask  the  children  if 
they  think  that  some  of  them  did  not 
measure  accurately.  Repeat  this  pro- 
cedure with  several  objects  and  sticks 
of  different  lengths.  Continue  the 
discussion  until  the  children  show  that 
they  understand  why  it  is  necessary 
to  use  a common  unit  of  measure  if 
two  measures  are  to  be  compared. 

[Worksheets  50  and  51  can  be 
used  at  this  point.] 

In  the  following  activities,  the  chil- 
dren learn  that  the  inch  and  the  foot 
are  standard  units  of  measure  and 
that  there  are  1 2 inches  to  the  foot. 
They  practice  using  a foot  ruler 
marked  in  inches  to  measure  objects 
shorter  than  or  longer  than  1 foot. 

The  words  inch,  inches,  foot,  and 
feet  should  be  introduced  orally  and 
then  taught  as  reading  words.  Use 
the  regular  reading  procedures. 

Provide  each  child  with  1 2 sticks 
or  cardboard  strips,  each  1 inch  in 
length.  Have  ready  a collection  of 
easily  measured  objects  that  are  less 


than  1 foot  long.  Suitable  objects 
might  be  small  books,  crayons,  or 
chalkboard  erasers.  Also  prepare  a 
number  of  cards  or  sheets  of  paper  on 
which  you  have  pasted  or  drawn  pic- 
tures of  things  that  have  at  least  one 
straight  edge  (one  picture  to  a card). 
Try  to  get  some  pictures  with  straight 
edges  1 V2,  2^/2,  or  3 y2  inches  long. 
Pictures  of  boxes,  combs,  umbrellas, 
envelopes,  houses,  golf  clubs,  auto- 
mobiles would  all  be  suitable. 

To  begin,  ask  the  children  if  they 
have  ever  heard  the  word  inch.  Let 
several  of  the  children  tell  what  they 
know  about  the  word.  If  no  one  in 
the  group  is  familiar  with  the  idea  of 
measuring  in  inches,  explain  that 
children’s  heights  are  often  measured 
in  inches.  Explain  that  each  of  their 
little  sticks  is  1 inch  long.  Throughout 
the  following  activities,  try  to  estab- 
lish the  fact  that  the  word  inch  is 
used  and  understood  by  everyone 
because  it  always  means  the  same 
length  or  distance. 

Continue  by  having  the  children 
use  the  one-inch  sticks  to  measure  the 
short  edge  of  their  Number  Work- 
shops, their  crayon  boxes,  their  read- 
ers, new  pencils,  or  any  other  objects 
with  straight  edges.  This  is  to  demon- 
strate to  the  children  that  when  they 
measure  similar  things  with  a stand- 
ard unit  (the  inch),  they  all  get  the 
same  answer.  Start  with  objects  that 
are  less  than  3 inches  long  [if  nec- 
essary, give  the  children  little  toy 
cars  or  other  small  objects  that  are 
all  alike].  Say:  “Use  a stick  to  find 
out  how  long  your  little  car  is.  How 
long  is  it?  What  do  you  have  on  your 
desk  that  is  longer  than  the  car? 
[Let  a child  select  something.  Be  sure 
it  is  less  than  12  inches  long.]  Now 
I want  each  of  you  to  measure  the 
front  edge  of  your  Number  Work- 
shop. Place  sticks  end  to  end  to  find 
out  how  long  it  is.  Use  as  many  sticks 
as  you  need.  How  long  is  each  stick? 


How  many  sticks  did  you  use? 
The  edge  of  your  Workshop  is  how 
many  inches  long?  Did  everyone  get 
the  same  answer?”  Continue  in  this 
way,  letting  the  children  measure  ob- 
jects on  their  desks. 

Then  give  each  child  several  of  the 
cards  on  which  you  have  pasted  pic- 
tures. Tell  the  children  to  select  one 
card  and  measure  the  object  pictured 
on  it.  Say:  “John,  tell  us  what  picture 
you  chose.  How  long  is  it?  Did  any- 
one else  measure  a picture  of  a tooth- 
brush? How  long  is  it?  Are  the  two 
pictures  the  same  length?  Did  anyone 
else  measure  something  that  is  6 
inches  long?  What  is  it?  Did  anyone 
measure  something  that  is  about  4 
inches  long?  What  is  it?  Is  its  length 
a little  more  or  a little  less  than  4 
inches?  Look  at  the  pictures  on  your 
desk  and  see  if  you  can  find  two 
that  you  think  are  nearly  the  same 
length.  Measure  each  of  these  pic- 
tures. What  two  pictures  did  you 
measure,  Mary?  How  long  was  each?” 

Continue  in  this  way,  while  the 
children  measure  each  of  the  remain- 
ing pictures  on  their  desks.  Then  have 
them  exchange  pictures  and  continue 
measuring  while  you  teach  them  to 
discriminate  between  situations  de- 
scribed by  “a  little  more  than  2 inches” 
and  those  described  by  ‘‘a  little  less 
than  3 inches.”  Try  also  to  get  them  to 
recognize  when  an  object  measures 
just  midway  between  2 inches  and  3 
inches  (or  1 inch  and  2 inches).  Some 
children  may  mention  half  of  an  inch, 
but  do  not  expect  them  to  understand 
fractions  of  an  inch. 

Interest  the  children  in  drawing 
lines  (freehand)  that  are  1 inch  long. 
Have  one  child  draw  a line  and  let 
another  measure  it  with  a one-inch 
stick.  All  the  children  should  take 
turns.  This  practice  should  be  con- 
tinued frequently  throughout  the  year. 

Now  give  each  child  a foot  ruler 
with  the  inches  marked.  Do  not  use 
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rulers  showing  divisions  of  the  inch, 
since  these  subdivisions  are  confus- 
ing to  young  children.  If  rulers  of  the 
type  just  described  are  not  available, 
you  can  make  cardboard  rulers  with- 
out much  trouble. 

Explain  to  the  children  that  each 
little  section  marked  on  the  ruler  is 
1 inch.  Have  the  children  lay  their 
one-inch  sticks  end  to  end  along  their 
rulers,  counting  as  they  do  so.  Then 
tell  the  children  that  1 2 inches  make 
a foot.  Explain  that  the  foot  ruler  is 
used  to  measure  longer  objects,  which 
are  hard  to  measure  with  cne-inch 
i sticks.  Encourage  the  children  to  sug- 
gest objects  in  the  room  that  can  be 
measured  in  feet.  Now  put  a collec- 
tion of  objects  less  than  a foot  long 
on  a table  and  let  the  children  take 
turns  in  selecting  an  object  and  meas- 
uring its  length.  Teach  them  to  read  the 
measures  from  the  ruler  in  inches, 
expressing  their  judgments  as  “a  little 
more  than  5 inches,”  “a  little  less 
ithan  7 inches,”  “between  8 inches 
I and  9 inches,”  etc. 

Now  have  them  use  their  rulers  to 
measure  longer  objects  in  the  room 
(desks,  tables,  window  sills,  etc.)  and 
give  the  measures  in  feet.  This  should 
be  a group  activity,  since  more  than 
one  ruler  will  be  needed.  One  child 
can  place  the  rulers,  another  decide 
on  the  length,  and  so  on.  As  In  the 
work  with  inches,  encourage  such  re- 
I sponses  as  “a  little  more  than  3 feet,” 
j “almost  2 feet,”  “between  4 and  5 
I feet,”  etc. 

Show  the  children  how  to  measure 
I a rather  long  distance — for  example, 
the  length  of  the  room  or  the  distance 
j between  two  chalk  marks  on  the  floor, 
j For  this  activity  supply  two  children 
with  enough  rulers  to  cover  the  entire 
; distance  when  the  rulers  are  laid  end 
to  end.  Let  them  count  the  rulers  and 
I learn  that  the  number  of  rulers  tells 
j how  many  feet  long  the  distance  be- 
i ing  measured  is.  Be  sure  that  they 


put  the  rulers  down  in  a straight  line, 
neither  overlapping  them  nor  leaving 
gaps  between  them.  Then  let  another 
pair  of  children  measure  shorter  dis- 
tances on  the  floor.  These  children 
should  use  only  one  ruler  and  make  a 
chalk  mark  at  the  end  of  it  each  time 
they  put  it  down.  They  should  keep  a 
tally  of  the  number  of  times  they  put 
the  ruler  down,  and  then  verify  their 
result  by  counting  the  spaces  shown 
by  the  chalk  marks  on  the  floor. 

Encourage  the  children  to  take 
home  a piece  of  paper  one  foot  long 
and  measure  some  selected  object 
around  the  house — the  table  they 
eat  at,  for  example.  Suggest  that 
each  child  find  a ruler  at  home  and 
see  if  it  is  the  same  length  as  his  own 
ruler.  Let  the  children  discuss  the 
measuring  they  did  at  home.  Ask  sev- 
eral children  to  show  on  the  class- 
room floor  the  length  of  the  table  at 
home.  Encourage  them  to  compare 
the  different  lengths  of  these  tables. 
Always  stress  that  it  is  possible  to 
compare  lengths  only  when  they  are 
measured  in  the  same  unit. 

[Worksheets  52  and  53  can  be 
used  at  this  point.] 

Careful  preliminary  teaching  is  nec- 
essary be?ore  Worksheets  54  and  55 
are  used.  The  same  basic  steps  that 
were  used  to  prepare  the  child  for 
understanding  linear  measurement 
should  be  used  for  the  measurement 
of  capacity.  First  the  child  uses  a 
single  measuring  model  once  for  each 
quantity  measured.  Then  he  uses  more 
than  one  copy  of  the  model.  He  meas- 
ures to  find  out  if  one  quantity  is 
more  than  or  less  than  another  quan- 
tity; then  he  measures  a given  quan- 
tity of  material  by  using  one  model 
repeatedly.  Finally,  he  learns  to  rec- 
ognize situations  in  which  he  cannot 
tell  whether  one  quantity  is  greater 
than  another  quantity. 

Two  kinds  of  materials  are  needed 
for  the  activities  which  follow:  sub- 


stances to  be  measured  and  con- 
tainers with  which  to  measure  them. 
The  most  convenient  substances  to 
measure  are  rice  and  dried  peas, 
beans,  or  corn.  Liquids  and  sand 
are  likely  to  be  troublesome  in  the 
classroom  and  should  be  avoided. 
Small  wooden  beads  can  be  used  if 
a sufficient  quantity  is  available. 
There  should  be  a variety  of  contain- 
ers of  different  shapes  and  sizes. 
Some  should  be  equal  in  capacity  but 
different  in  shape;  some  should  be 
alike  in  shape  and  capacity;  and 
some  should  be  unlike  in  shape  and 
capacity.  Milk  bottles,  fruit  and  pickle 
jars,  berry  baskets,  pitchers,  and 
boxes  are  all  suitable.  Be  sure  to  have 
some  pint  and  quart  containers. 

Start  by  discussing  with  the  chil- 
dren how  different  kinds  of  food  are 
bought.  For  example,  some  things  are 
bought  by  the  dozen,  some  by  the 
package,  some  by  the  pound,  and 
some  by  the  pint  or  quart.  Point  out 
that  packages  come  in  standard  sizes 
— that  every  package  in  a grocery 
store  is  not  a different  shape  and 
size,  but  that  many  foods  come  in 
packages  of  several  different  sizes. 
Do  not  attempt  to  explain  to  the  chil- 
dren what  a pound  or  a pint  or  a 
quart  is.  Be  sure  the  children  under- 
stand, however,  that  people  buy 
things  by  the  pound  or  by  the  quart 
so  that  they  will  know  how  much  of 
something  they  are  getting.  Lead  the 
discussion  to  things  that  are  bought 
by  bulk.  Ask  the  children  how  they 
know  that  each  time  they  buy  a quart 
of  milk  they  get  the  same  amount  of 
milk.  When  they  say  that  the  bottles 
are  all  the  same  size,  ask  them  if  the 
bottles  are  always  full,  and  if  they 
could  be  sure  that  each  bottle  had 
the  same  amount  if  they  were  not  full. 

Then  ask  the  children  if  they  have 
ever  seen  both  cartons  of  milk  and 
bottles  of  milk  in  the  same  store,  and 
how  they  can  be  sure  that  these  dif- 
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ferent  containers  hold  the  same 
amount  of  milk.  Show  them  an  empty 
milk  carton  and  an  empty  milk  bottle 
(both  quarts).  Ask  them  if  they  can 
think  of  any  way  to  find  out  if  the 
two  containers  hold  the  same  amount. 
Fill  one  of  the  containers  with  rice  or 
dried  beans.  Get  the  children  to  sug- 
gest pouring  the  contents  of  one  con- 
tainer into  the  other.  If  possible,  have 
two  or  three  other  containers  of  dif- 
ferent sizes.  Taking  each  container 
in  turn,  ask  the  children  if  they  think 
it  will  hold  the  same  amount  as  the 
milk  carton.  Then  let  them  discover 
whether  the  containers  hold  more 
than,  less  than,  or  the  same  amount 
by  pouring  the  contents  of  the  milk 
carton  into  each  of  them. 

Next,  have  on  hand  a number  of 
containers  that  are  alike  in  shape 
and  capacity.  They  may  be  pint  bot- 
tles, berry  baskets,  or  boxes  of  the 
same  size  and  shape.  First,  fill  the 
containers  and  divide  them  into  two 
unequal  groups.  Ask  the  children 
which  group  of  containers  holds  the 
greater  amount.  They  should  under- 
stand that  three  full  boxes  hold  more 
than  two  full  boxes,  if  the  boxes  are 
alike.  Then  vary  the  amounts  in  the 
boxes,  and  let  the  children  try  to  de- 
cide which  group  holds  the  greater 
amount  when  all  the  boxes  are  not 
full.  Let  them  test  their  judgment  by 
redistributing  the  material  In  the 
boxes  to  fill  as  many  boxes  as  pos- 
sible in  each  group. 

Partly  fill  two  containers  that  are 
different  in  size  and  shape,  and  let 
the  children  guess  which  contains  the 
greater  amount.  Let  them  measure  by 
pouring  the  contents  into  smaller  con- 
tainers that  are  alike  in  shape  and 
capacity.  Continue  these  activities 
until  the  children  understand  that  they 
must  consider  the  size  and  shape  of 
the  containers,  the  number  of  con- 
tainers, and  the  quantity  of  material 
in  each. 


[Worksheet  54  can  be  used  at  this 
point.] 

Next,  the  children  should  get  some 
experience  in  using  a single  measur- 
ing unit  over  and  over.  Ask  one  of 
the  children  to  pour  a cupful  or  glass- 
ful of  rice  or  dried  peas  into  each 
of  two  containers  of  different  size. 
Ask  the  other  children  if  each  con- 
tainer holds  the  same  amount,  and 
how  they  know.  Then  say:  “Put  two 
more  cups  of  rice  into  this  jar.  Now 
put  three  more  into  this  jar.  Do  both 
jars  still  hold  the  same  amount?  Which 
holds  more?  How  do  you  know?" 

Fill  two  containers  of  different  size 
and  shape,  and  ask  the  children  to 
guess  which  holds  the  greater  amount. 
Then  let  them  use  a smaller  container 
to  measure  the  amount  in  each.  Be 
sure  they  fill  the  smaller  container  to 
the  same  level  each  time,  and  empha- 
size that  if  they  do  not,  the  measure- 
ment will  not  be  accurate.  Ask  them 
to  guess  how  many  cupfuls  a con- 
tainer will  hold,  or  which  of  two  con- 
tainers will  hold  more.  Then  let  them 
use  a cup  measure  to  find  out.  Pour 
three  cupfuls  of  beans  into  one  jar 
and  three  glassfuls  of  beans  into  an- 
other, and  ask  the  children  if  each 
jar  has  the  same  amount  of  beans  in 
it.  They  should  understand  that  the 
unit  of  measure  as  well  as  the  num- 
ber of  times  it  is  used  must  be  the 
same  if  the  jars  are  to  have  the  same 
amount  of  beans. 

Continue  with  activities  similar  to 
those  suggested  above  until  you  are 
sure  the  children  understand  that 
capacity  can  be  measured  by  using 
the  same  unit  over  and  over  and 
counting  the  number  of  times  it  is 
used,  if  it  is  always  filled  to  the  same 
level.  Make  sure  that  each  child  has 
an  opportunity  to  measure.  Develop 
the  idea  that  capacity  cannot  be 
judged  by  the  shape  of  the  container. 

Ask  the  children  to  tell  you  some- 
thing that  is  bought  by  the  pint  or 


quart.  Find  out  if  they  know  what  a 
pint  and  a quart  are  used  for.  Try  to 
get  answers  that  show  the  children 
understand  that  the  pint  and  quart 
are  standard  units  for  measuring  such  j 
things  as  milk,  orange  juice,  ice 
cream,  berries,  etc.  Do  not  try  to 
distinguish  between  liquid  and  dry 
measure.  Stress  the  convenience  of 
measuring  in  pints  and  quarts  (be- 
cause everyone  becomes  familiar  with 
these  amounts).  Show  some  pint  and 
quart  containers.  Ask  the  children  if 
they  can  tell  which  are  pints  and 
which  are  quarts.  Ask  if  a pint  bottle 
or  carton  holds  as  much  as  a pint 
jar.  Demonstrate  the  equal  capacities 
by  pouring  the  contents  from  one  pint 
container  into  another  pint  container 
of  a different  shape.  Explain  that 
there  are  two  pints  in  one  quart.  Dem- 
onstrate this  fact  also,  several  times 
and  in  different  ways.  Pour  the  con- 
tents of  a quart  container  into  two 
pint  containers,  the  contents  of  two 
pints  into  a quart,  the  contents  of 
the  quart  back  into  two  different 
pints,  etc.  Each  time,  ask  the  children 
questions  requiring  the  answer  that 
there  are  two  pints  in  a quart  or  that 
a quart  will  fill  two  pints. 

Line  up  several  quart  containers  on 
the  table.  Tell  a child  to  put  contain- 
ers that  would  hold  the  same  amount 
in  front  of  each  quart.  Have  enough 
pint  containers  available  so  that  two 
can  be  put  in  front  of  each  quart  and 
some  will  be  left  over.  The  child  should 
set  up  a two-to-one  correspondence 
between  the  pints  and  quarts. 

Now  let  the  children  use  the  con- 
tainers and  the  measuring  material 
(beans,  beads,  etc.)  to  show  to  their 
own  satisfaction  that  the  contents  of 
one  quart  really  will  fill  two  pints. 
They  should  have  much  practice  in 
measuring  with  pint  and  quart  con- 
tainers to  help  them  form  a fairly  ac- 
curate idea  of  the  amount  repre- 
sented by  each  of  these  measures. 
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Finally,  put  different  amounts  of 
material  in  several  large,  differently 
shaped  containers  and  let  the  chil- 
dren measure  these  amounts  with  pint 
and  quart  containers.  Work  for  re- 
sponses indicating  judgment,  such  as 
“more  than  2 pints,”  “a  little  more 
than  a quart,”  “a  little  less  than  3 
pints,”  etc.  You  may  vary  this  activity 
by  asking  different  children  to  meas- 
ure out  given  amounts  of  material, 
such  as  ”3  pints,”  “2  quarts,”  “4 
pints,”  and  a “quart  and  a pint.” 
i [Worksheet  55  can  be  used  at 
this  point.] 
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Comments 


On  this  page  the  child  uses  a'  two- 
inch  stick  repeatedly  to  measure  the 
lengths  of  various  line  segments.  He 
learns  to  distinguish  between  dis- 
tances that  are,  for  all  practical  pur- 
poses, multiples  of  a nonstandard  unit 
and  distances  that  are  a little  more 
than  or  a little  less  than  exact  mul- 
Itiples  of  it. 

I Provide  each  child  with  a two-inch 
stick.  If  the  activities  suggested  in  the 
“Preliminary  Teaching”  section  have 
I been  used,  no  special  activity  will  be 
I needed  to  introduce  the  page.  Tell 
the  children  to  turn  to  Worksheet  50, 
and  let  them  examine  the  page. 

Let  the  children  discuss  the  pictures, 
I and  ask  what  they  think  they  are  to 
! do.  Tell  them  to  imagine  that  each 
vehicle  has  traveled  the  entire  length 
^ of  the  green  line  it  is  standing  on. 
Ask  the  children  how  they  can  tell  the 
! beginning  and  the  end  of  each  green 
line.  Be  sure  they  notice  that  another 
picture  of  each  vehicle  appears  at  the 
bottom  of  the  page,  followed  by  an 
answer  line  and  the  words  more  and 
less.  Give  them  directions,  and  work 
through  the  first  exercise  with  them. 
When  they  have  finished  the  work  on 
the  page,  let  them  discuss  and  com- 
pare their  answers. 


51  Comments 

In  most  daily  activities,  measurement 
is  used  for  two  different  purposes. 
Either  we  measure  to  find  out  how 
long  or  how  high  or  how  wide  some- 
thing is,  or  we  measure  to  find  a given 
portion  of  something.  For  example, 
we  measure  to  find  out  how  tall  a 
person  is,  how  long  or  how  wide  a 
room  is,  or  how  long  a table  is.  We 
also  measure  three  yards  of  dress 
material  so  that  it  may  be  cut  from 
the  bolt,  four-  or  five-foot  lengths  of 
board  to  be  cut  for  shelves,  or  fifty 
feet  of  wire  for  a fence. 

On  this  page  the  children  get  their 
first  practice  in  measuring  to  find 
certain  lengths  on  lines  provided  on 
the  worksheet.  Some  of  these  lengths 
are  multiples  of  the  length  of  the 
measuring  stick;  some  are  more  than 
or  less  than  a certain  multiple  of  the 
length  of  the  stick.  The  phrase  printed 
above  each  green  line  tells  the  dis- 
tance the  children  are  to  measure  on 
the  line.  Have  them  use  a pencil  to 
make  a mark  at  the  end  of  the  stick 
each  time  they  put  it  down,  and  a 
colored  crayon  for  the  mark  that 
shows  the  distance  indicated  by  the 
phrase  above  the  line.  For  example, 
on  the  first  line,  where  the  phrase 
reads  “more  than  2,”  there  should 
be  two  pencil  marks  (showing  that  the 
measuring  stick  was  put  down  twice) 
and  a crayon  mark  a little  beyond  the 
second  pencil  mark.  On  the  second 
line,  where  the  phrase  reads  “less 
than  1,”  there  will  be  one  pencil 
mark,  showing  that  the  stick  was  put 
down  once,  and  a crayon  mark  a 
little  to  the  left  of  it  to  indicate  a 
length  a little  less  than  the  length  of 
the  stick. 

To  introduce  this  page,  draw  sev- 
eral lines  of  different  lengths  on  the 
board.  Write  a phrase  over  each  one 
like  the  phrases  on  page  51.  Use  a 
stick  that  is  long  enough  for  the 


children  to  see  easily  and  show  them 
what  you  mean  by  “a  little  more” 
and  “a  little  less”  than  the  length  of 
the  stick.  Ask  a child  to  read  the  first 
phrase.  Measure  off  that  number  of 
lengths  of  your  measuring  stick  on  the 
line  under  the  phrase.  Use  white  chalk 
to  mark  the  end  of  the  stick  each 
time  you  put  it  down.  Let  the  children 
tell  when  you  have  put  down  the 
stick  the  correct  number  of  times. 
Then  let  them  decide  what  a little 
more  or  a little  less  than  that  length 
might  be.  At  that  point  make  a mark 
on  the  line  with  colored  chalk.  Re- 
peat these  procedures  until  you  have 
measured  off  all  the  distances  indi- 
cated by  the  phrases  on  the  board. 

Tell  the  children  to  open  their  books 
to  page  51  and  let  them  discuss  the 
page.  Have  them  tell  what  they  are 
to  do.  Remind  them  to  use  a pencil 
to  mark  the  end  of  the  stick  each  time 
they  put  it  down,  and  a crayon  to 
make  the  mark  that  shows  the  dis- 
tance asked  for  by  the  words  above 
the  line.  Be  sure  each  child  has  a two- 
inch  stick,  a pencil,  and  a crayon. 
Work  through  the  first  exercise  with 
them.  With  a group  of  slow  learners, 
it  may  be  necessary  to  work  through 
several  of  the  exercises. 

When  the  children  have  finished, 
let  them  compare  and  discuss  their 
answers. 


52 


Comments 

On  this  page  the  child  uses  for  the 
first  time  a standard  measuring  unit 
(the  inch)  to  measure  objects  that  are 
less  than  1 foot  long. 

Each  child  will  need  a one-inch 
stick  for  these  exercises.  First,  estab- 
lish to  the  children’s  satisfaction  that 
the  sticks  are  exactly  1 inch  long. 
If  the  activities  suggested  in  the  sec- 
tion on  “Preliminary  Teaching”  have 
been  used,  the  children  should  under- 
stand what  an  inch  is.  Let  them  com- 
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pare  their  one-inch  sticks  with  the 
inches  on  their  rulers  or  on  the  room 
yardstick. 

To  introduce  this  page,  give  each 
child  a strip  of  paper.  These  strips 
may  vary  in  length  from  about  3 
inches  to  about  8 inches.  Show  the 
children  how  to  fold  the  paper  and 
cut  a row  of  connected  paper  dolls, 
or  other  simple  forms  like  those  on 
page  52.  When  they  have  finished, 
let  each  child  measure  his  strip.  Then 
tell  the  children  to  trade  their  strips 
and  compare  the  lengths  of  the  cut- 
outs. Have  each  child  try  to  find  cut- 
outs that  are  a little  longer  or  a little 
shorter  than  his  own,  as  well  as  some 
that  are  the  same  length.  Have  the 
children  make  statements  like:  “My 
cutout  is  4 inches  long.  John’s  is  a 
little  more  than  4 inches  long,”  or 
“My  cutout  is  a little  less  than  5 inches 
long.  John’s  is  just  5 inches  long.’’ 
Write  several  of  these  measures  on 
the  board,  and  be  sure  the  children 
can  read  them  easily  and  with  under- 
standing. Then  tell  them  to  turn  to 
Worksheet  52. 

Ask  the  children  to  measure  the 
top  strip  of  paper  dolls.  Direct  their 
attention  to  the  expressions  (A  to  O) 
in  the  upper  right  corner  of  the  page. 
Have  them  find  the  expression  that 
tells  how  long  the  top  strip  is  [J], 
and  explain  that  they  are  to  write  the 
letter  J in  the  response  space  to  the 
left  of  the  dolls.  Try  to  get  the  children 
to  observe  how  the  expressions  are 
organized  (“1  inch,’’  “more  than  1 
inch,”  “less  than  1 inch,’’  “2  inches,’’ 
“more  than  2 inches,’’  “less  than  2 
inches,’’  etc.,  through  “less  than  5 
inches’’),  so  that  it  will  be  easier  for 
them  to  find  the  one  they  are  looking 
for.  Explain  that  the  same  expression 
might  be  used  for  more  than  one  strip 
of  cutouts,  because  there  might  be 
several  of  the  same  length  on  the 
page,  and  that  there  might  be  some 
expressions  that  they  do  not  use  at 


all.  [J  Is  used  twice,  and  E,  H,  and 
I are  not  used  at  all.] 

With  a slow  group  of  children,  it 
may  be  necessary  to  work  through 
several  of  the  exercises.  When  the 
children  have  finished  the  work  on  the 
page,  let  them  compare  and  discuss 
their  answers. 


On  this  page  the  child  learns  that  the 
foot  Is  a standard  unit  of  measure, 
and  he  uses  a foot  ruler  marked  in 
inches  to  measure  lengths  less  than 
1 foot. 

The  exercises  on  this  page  are 
similar  to  those  on  page  52,  except 
that  the  children  measure  with  a foot 
ruler.  They  respond  in  each  exercise 
by  writing  the  appropriate  number  of 
inches  on  the  answer  line  in  one  of 
three  expressions. 

Each  child  should  have  a foot 
ruler,  marked  only  in  inches.  If  such 
rulers  are  not  available,  you  may  pro- 
vide strips  of  cardboard,  each  1 2 
inches  long,  marked  in  inches.  You 
may  wish  to  let  the  children  compare 
their  rulers  and  find  out  that  they  are 
all  the  same  length. 

Introduce  the  page  by  asking  the 
children  to  turn  to  Worksheet  53. 
Permit  them  to  discuss  the  worksheet 
for  a few  minutes.  Then  ask  what  they 
think  they  are  going  to  do  on  this 
page.  Have  them  measure  several  of 
the  pictures  while  you  watch  to  be 
sure  they  are  using  their  rulers  prop- 
erly. Get  them  to  observe  the  three 
expressions  below  each  picture.  Ex- 
plain that  for  each  picture  they  are 
to  select  the  most  appropriate  expres- 
sion and  write  the  correct  numeral 
on  the  answer  line. 

Work  through  several  of  the  exer- 
cises with  the  children  if  you  have  a 
slow  group.  When  they  have  finished, 
let  them  compare  and  discuss  their 
work. 


Comments 

On  this  page  the  child  learns  that  one 
cannot  judge  volume  unless  the  con- 
tainers are  the  same  size  and  shape 
or  unless  there  is  a big  difference  in 
the  size  or  number  of  containers  hold- 
ing the  volumes  that  are  being  com- 
pared. 

To  make  the  judgments  required 
by  the  exercises  on  this  page  neces- 
sitates careful  consideration.  First,  the 
children  must  observe  a key  picture 
and  note  the  size,  shape,  and  number 
of  containers.  They  also  must  note 
whether  these  containers  appear  to 
be  full  or  only  partly  full.  Then  they 
must  compare  the  contents  of  these 
containers  with  the  contents  of  con- 
tainers in  other  pictures.  They  must 
decide  whether  the  total  quantities 
shown  in  each  of  these  other  pictures 
are  greater  than,  less  than,  or  equal 
to  the  total  quantity  shown  in  the  key 
picture,  or  whether  it  is  impossible  to 
tell.  Remind  the  children  that  many 
small  but  full  containers  might  hold 
more  than  one  large  and  full  or  partly 
full  container;  and  that  if  two  con- 
tainers seem  to  be  nearly  the  same 
size,  but  are  different  in  shape,  it  is 
impossible  to  be  sure  which  container 
will  hold  more. 

When  the  children  have  finished 
the  work  on  this  page,  they  should 
have  developed  some  judgment  in 
comparing  volumes  and  should  also 
realize  that  at  times  it  is  impossible 
to  compare  volume  except  by  actual, 
accurate  measurement.  Be  sure  no 
child  feels  that  there  is  anything  incor- 
rect in  the  “cannot  tell’’  response  in 
those  cases  where  accurate  judgment 
is  not  possible. 

If  the  activities  suggested  in  “Pre- 
liminary Teaching’’  have  been  used, 
no  other  special  activity  is  needed  to 
introduce  the  page.  Be  sure  the  chil- 
dren understand  that  the  response 
for  each  exercise  has  two  parts.  First, 
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'|hey  must  decide  and  indicate  by  a 
esponse  mark  whether  or  not  they 
an  reasonably  compare  two  volumes. 
Jiecond,  they  must  either  cross  off  all 
hree  words  in  the  exercise,  or  en- 
ircle  one  of  them  to  express  the 
omparison  they  are  making  and  cross 
|tff  the  other  two. 

Most  groups  of  children  will  find 
his  page  interesting,  and  will  enjoy 
laking  independent  decisions  as 
oon  as  they  understand  what  to  do 
nd  how  to  respond.  The  slower 
iihildren  may  not  be  able  to  do  the 
rork  on  this  page  without  help.  If  it 
^ obvious  that  they  cannot  do  any  of 
fie  exercises  independently,  work  with 
hern  for  at  least  one  period,  discuss- 
ng  thoroughly  as  many  of  the  exer- 
ises  as  you  can  get  through  in  that 
jme. 

It  is  important  to  conclude  the 
/ork  with  a discussion  of  the  chil- 


li Tell  the  children  to  put  a two-inch 
tick  on  the  first  line  so  that  one  end 
ouches  the  mark,  and  make  another 
jhe  line,  and  to  make  a pencil  mark 
at  the  other  end  of  the  stick;  then  put 
he  stick  down  so  that  one  end 
ouches  the  mark,  and  make  another 
nark;  then  repeat  this  process  to  the 
ind  of  the  line. 

2 Tell  the  children  to  count  the  num- 
per  of  times  they  put  the  stick  down 
pnd  write  the  numeral  on  the  answer 
ine  beside  the  wagon  at  the  bottom 
i)f  the  page.  If  the  distance  is  more 
han  is  indicated  by  the  numeral, 
|iave  them  encircle  the  word  more 
[and  cross  out  the  word  less.  If  the 
[distance  is  less,  they  should  encircle 
ess  and  cross  out  more.  If  the  dis- 
tance is  just  a multiple  of  the  length 
ibf  the  stick,  they  should  cross  out 
Ijaoth  more  and  less. 

, 3 Use  Notes  1 and  2 for  each  line. 


dren’s  responses,  with  particular  em- 
phasis on  those  that  differ. 


On  this  page  the  child  learns  that  1 
quart  is  equal  to  2 pints  and  has  ex- 
perience in  replacing  1 quart  by  2 
pints  and  replacing  2 pints  by  1 
quart.  He  also  works  exercises  that 
necessitate  such  replacements  before 
he  can  add  or  subtract. 

If  the  activities  suggested  in  “Pre- 
liminary Teaching"  have  been  used, 
no  special  activity  is  needed  to  intro- 
duce the  work  with  the  pictures  at  the 
left  of  page  55. 

Before  the  children  try  to  work 
Exercises  A to  Q,  write  a number  of 
similar  sentences  on  the  board  and 
work  through  them  with  the  children. 
Remind  them  that  in  each  exercise 
the  first  thing  to  do  is  to  observe 
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whether  the  answer  should  be  in  pints 
or  in  quarts.  In  several  exercises  on 
the  worksheet  they  cannot  find  the 
answers  until  they  have  this  informa- 
tion. If  necessary,  show  them  how  to 
convert  one  measure  to  the  other  be- 
fore they  perform  whatever  operation 
is  called  for  by  the  exercise.  See  that 
each  child  has  a sheet  or  two  of 
paper  to  use  if  he  needs  it. 

The  slower  children  may  need  to 
use  markers  to  work  out  some  of  these 
exercises.  Give  them  1 2 small  mark- 
ers each  and  tell  them  that  each 
marker  stands  for  1 pint.  Thus,  a 
group  of  2 markers  stands  for  1 quart. 
Show  them  how  they  can  use  the 
markers  to  work  out  the  equivalents. 

Let  the  children  compare  and  dis- 
cuss their  answers  when  they  have 
finished  the  work  on  the  page. 
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51 


1 Use  the  procedure  described  in  ' 
“Comments”  for  this  page.  Give  each 
child  a two-inch  stick.  Remind  the  || 
children  to  use  both  a pencil  and  a? 
crayon  in  each  exercise.  Supervise' 
their  work  on  the  first  exercise,  or  on 
the  first  several  exercises,  if  neces-| 
sary.  Let  the  children  finish  the  exer-| 
cises  independently.  j 


El 


H 

S 

H 
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A 1 inch 

B more  than  1 inch 
c less  than  1 inch 
D 2 inches 
E more  than  2 inches 
F less  than  2 inches 
G 3 inches 

H more  than  3 inches 
I less  than  3 inches 
0 j 4 inches 

K more  than  4 inches 
L less  than  4 inches 
M 5 inches 
N more  than  5 inches 
o less  than  5 inches 
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1 Give  each  child  a one-inch  stick. 
Tell  the  children  to  measure  the  top 
strip  of  paper  dolls  by  placing  the 
stick  along  the  lower  edge  of  the 
cutout,  making  a mark  at  the  end  o< 
the  stick,  and  using  that  mark  as  the 
starting  point  the  next  time  they  pul 
the  stick  down. 

2 Tell  the  children  to  find  the  ex- 
pression that  tells  how  long  the  cut 
out  is. 

3 Have  the  children  write  the  lette 
for  the  expression  in  the  responst 
space  at  the  left  of  the  cutout. 

4 Tell  the  children  to  follow  th« 
same  procedure  for  each  cutout  or 
the  page. 
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I Give  each  child  a foot  ruler 
arked  in  inches.  Show  the  children 
Dw  to  measure  the  train  at  the  top 
f the  page  with  a ruler. 

? Direct  attention  to  the  three  ex- 
jressions  under  the  picture.  Tell  the 
Vildren  to  decide  which  expression 
ey  should  use  for  the  answer  and 
rite  on  the  answer  line  the  numeral 
lat  tells  how  long  the  train  is.  Have 
em  cross  out  the  expressions  they  do 
pt  use. 

I Have  the  children  follow  the  same 
tocedure  for  each  picture  on  the 
age.  When  they  have  finished,  let 
lem  compare  and  discuss  their 
jpswers. 


) Direct  attention  to  the  first  green 
l|ey  picture  and  to  the  first  white 
ijicture.  Tell  the  children  to  put  an  X 
iji  the  response  space  in  the  white 
|icture  if  they  can  decide  that  the 
i|)tal  amount  of  liquid  shown  in  the 
Ihite  picture  is  more  than,  less  than, 
|r  the  same  as  the  total  amount 
I'hown  in  the  green  picture.  If  they 
dnnot  tell,  they  should  make  a scrib- 

Sle  mark. 

I When  they  make  the  response  X, 
pey  should  select  the  word  that  be- 
pngs  with  the  picture  [less],  draw 
a ring  around  it,  and  cross  out  the 
jfther  two  words.  Tell  them  that  when 
he  scribble  mark  is  put  in  the  re- 
ponse  space,  all  three  words  should 
Ij»e  crossed  out. 

Tell  the  children  to  follow  the 
;ame  procedure  for  this  picture. 

Use  Notes  1,  2,  and  3 for  each 
lolumn  of  pictures. 
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A 3 quarts= — Q-  pints 
B 2 pints  =—i_  quart 
c 2 quarts  plus  1 pint=_5-  pints 

0 6 pints = quarts 

e 2 quarts  plus  2 pints=  quarts 
F 2 groups  of  3 pints  each  = pints 
G 1 quart  plus  2 quarts=  6 pints 
H 6 pints  minus  1 quart=  H*  pints 

1 1 pint  plus  1 quart=-3_  pints 

J 6 pints=-3_  groups  of  2 pints  each 
K 1 pint  plus  1 pint=— 1_  quart 
L 6 quarts  minus  4 quarts=— 2_  quarts 
M 5 pints  minus  3 pints pints 
N 1 pint  plus  5 pints=  6 pjnts 
o 2 quarts  plus  3 quarts- . 5 quarts 
p 3 groups  of  2 pints  each=  6 pints 
Q 2 pints  plus  2 pints=  ^ quarts  _ 


56-58  COMPARISON  BY  SUBTRACTION 


Objectives 

One  of  the  commonest  problem  situ- 
ations is  that  in  which  two  groups  are 
compared  to  determine  how  many 
more  are  in  one  group  than  in  the 
other.  Traditionally,  children  were 
told  to  solve  such  problems  by  sub- 
traction, but  there  was  nothing  in  the 
situation  to  suggest  the  subtraction 
process.  Now  the  child  learns  why  he 
can  subtract  to  solve  comparison 
problems. 

The  only  type  of  subtraction  prob- 
lem the  children  have  encountered 
up  to  this  time  is  one  in  which  a group 
of  objects  is  given,  a subgroup  is 
taken  away,  and  the  number  of  ob- 
jects remaining  is  to  be  found— for 
example,  “Betty  had  5 puppies.  She 
gave  3 away.  How  many  are  left?” 
The  group  of  3 puppies  Betty  gave 


away  is  a subgroup  of  the  group  of  5 
puppies. 

The  following  is  a typical  example 
of  a comparison  problem  that  is 
solved  by  subtraction:  “Betty  has  5 
puppies  and  3 kittens.  How  many 
more  puppies  than  kittens  does  she 
have?’’  The  number  of  puppies  is  to 
be  compared  with  the  number  of  kit- 
tens. The  group  of  3 kittens  is  not  a 
subgroup  of  the  group  of  5 puppies, 
and  the  child  must  be  shown  why  he 
can  subtract  to  get  the  answer.  It  is 
clear  that  3 kittens  cannot  be  sub- 
tracted from  5 puppies.  In  the  solution 
a subgroup  of  the  larger  group  equal 
to  the  smaller  group  is  taken  away 
from  the  larger  group.  The  remainder 
tells  how  many  more  members  are  in 
the  larger  group  than  in  the  smaller.  In 
this  comparison  problem,  then,  we  can 


1 Tell  the  children  that  each  large 
jar  in  the  pictures  holds  1 quart  and 
each  small  jar  holds  1 pint.  Direct 
attention  to  the  first  picture.  Tell  the 
children  to  color  as  many  empty  jars 
as  they  could  fill  from  the  full  jars. 

2 Tell  them  to  proceed  in  the  same 
way  with  the  other  pictures.  Be  sure 
they  understand  that  if  a jar  can  be 
filled  only  part  way.  It  is  to  be  colorec 
only  part  way. 

3 Give  instructions  for  Exercises  A 
to  Q as  suggested  in  “Comments.’ 
The  children  are  to  write  each  answei 
on  the  green  line  in  the  exercise. 

4 Let  the  children  compare  and  dis 
cuss  their  answers. 


think  in  the  following  manner.  A 
many  puppies  as  there  are  kittens  an 
taken  away  from  the  group  of  pup 
pies.  Two  puppies  remain.  Therefore 
there  are  2 more  puppies  than  kittens 
The  natural  way  for  the  child  t( 
deal  with  this  situation  is  to  make  < 
one-to-one  correspondence  betweei 
the  members  of  the  two  groups  unt 
all  the  members  of  one  group  hav 
been  used.  The  corresponding  mem 
bers  in  the  larger  group  are  the 
taken  away,  and  the  number  of  mem 
bers  remaining  Is  determined.  Ii 
solving  the  comparison  problem  the 
has  been  used  as  an  example  in  thi 
discussion,  the  child  matches  each  o 
the  3 kittens  with  a puppy,  takes 
puppies  away  from  the  group  of 
puppies,  and  observes  that  2 puppie 
are  left.  Then  he  knows  that  there  ar 
2 more  puppies  than  kittens. 
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The  child  who  has  been  taught  to 
5lve  comparison  problems  in  this 
ay  understands  why  he  can  subtract 
> get  the  answer.  He  has  combined 
✓o  familiar  ideas,  one-to-one  cor- 
jspondence  and  subtraction,  in  a 
)gical  solution  to  a problem  based 
n a situation  in  which  the  members 
f a group  are  being  compared  with 
ie  members  of  another  group. 

The  analysis  of  comparison  by  sub- 
action given  above  is  the  basis  for 
/orksheets  56-58  in  Our  Number 
Workshop  2 and  for  the  activities 
jggested  in  the  following  “Prelimi- 
jary  Teaching"  section. 

Preliminary  Teaching 

efore  using  Worksheets  56-58,  the 
nildren  should  use  markers  to  solve 
pmparison  exercises  (how  many 
lore  in  one  group  than  in  another 
roup)  by  making  a one-to-one  cor- 
sspondence  between  the  members  of 
ne  group  and  the  members  of  an- 
ther group,  then  taking  away  the 
Inaller  matched  group  to  find  how 
)any  more  members  are  in  the  larger 
roup. 

; Each  child  will  need  14  markers, 

of  one  kind  and  7 of  another  kind. 
|se  markers  that  make  it  easy  to  dis- 
jnguish  between  the  two  sets.  For  ex- 
!mple,  one  set  of  markers  can  be  red, 
nd  the  other  set  can  be  blue.  A col- 
bction  of  small  objects,  such  as  toy 
lutomobiles  or  airplanes  of  different 
joiors,  small  dolls,  blocks,  tops,  jacks, 
|r  beads,  of  which  groups  can  be 
lade  and  compared,  should  also  be 
ivailable. 

Begin  by  asking  the  children  if 
ney  have  ever  wanted  to  know  how 
lany  more  pennies  one  toy  cost  than 
mother,  or  how  many  more  marbles 
)ne  child  had  than  another.  Let  them 
alk  about  their  experiences  with 
I'how  many  more,"  but  try  to  restrict 
ihe  discussion  to  comparisons  of 
jjroups  that  can  be  seen  and  counted. 

I 


In  the  following  activities,  make  sure 
the  larger  number  of  objects  is  3,  5, 
6,  or  7. 

Ask  5 boys  and  3 girls  to  come  to 
the  front  of  the  room.  Call  the  chil- 
dren by  name  so  that  the  number  of 
children  in  each  group  is  not  empha- 
sized. Ask  the  boys  to  stand  in  a 
group  at  one  side  of  the  room  and 
the  girls  in  a group  at  the  other  side. 
Ask  the  class  if  they  can  tell  which  is 
the  larger  group,  the  group  of  boys 
or  the  group  of  girls.  Ask  the  children 
if  they  can  tell  without  counting  how 
many  more  boys  there  are  than  girls. 
Then  ask  if  they  can  think  of  an  easy 
way  to  show  this.  Try  to  get  someone 
to  suggest  that  each  group  line  up  in 
a row,  with  the  3 girls  standing  in 
front  of  3 of  the  boys.  An  alternate  ac- 
ceptable suggestion  is  that  a boy  and 
a girl  pair  off  until  there  are  no  more 
girls.  Get  them  to  see  that  In  both 
cases  they  have  made  a one-to-one 
correspondence  between  all  the  girls 
and  as  many  boys  as  there  are  girls. 
Tell  the  3 boys  to  move  away.  Ask  how 
many  boys  are  left,  and  how  many 
more  boys  there  are  than  girls.  Get 
the  children  to  see  that  the  same  num- 
ber of  boys  as  there  are  girls  (3)  was 
taken  away,  or  subtracted,  from  the 
group  of  5 boys,  and  that  the  remain- 
der (2  boys)  shows  how  many  more 
boys  there  are  than  girls. 

Now  distribute  to  each  child  two 
sets  of  7 markers  each.  Have  the 
children  put  a set  on  each  side  of  their 
desks.  Say,  ‘‘Make  a group  of  6 red 
markers  and  a group  of  2 blue  mark- 
ers. Can  you  see  without  counting 
how  many  more  red  markers  than  blue 
markers  there  are?  Arrange  the  6 red 
markers  in  a row.  Now  move  a blue 
marker  over  to  a red  marker.  Move 
the  other  blue  marker  over  to  another 
red  marker.  How  many  blue  markers 
are  there?  Why  did  you  move  the 
blue  markers  over  to  the  red  markers? 
[Work  for  answers  that  show  that  the 


children  understand  they  matched  the 
blue  markers  to  red  markers  to  make 
a group  of  red  markers  equal  to  the 
group  of  blue  markers.]  Now  move 
2 red  markers  away.  How  many  red 
markers  are  left?  How  many  more 
red  markers  are  there  than  blue  mark- 
ers? How  do  you  know?  [Because  the 
same  number  of  red  markers  as  blue 
markers  was  taken  away.  The  red 
markers  that  are  left  show  how  many 
more  red  markers  than  blue  markers 
there  are.] 

Repeat  this  activity  with  other 
groups — 7 red  markers  and  2 blue 
markers,  4 red  markers  and  5 blue 
markers,  etc.  Through  questions  and 
discussion,  get  the  children  to  under- 
stand why  they  make  a one-to-one 
correspondence  between  the  smaller 
group  and  the  same  number  of  mem- 
bers of  the  larger  group.  Be  sure 
they  understand  that  they  take  away 
from  the  larger  group  as  many  ob- 
jects as  there  are  in  the  smaller 
group,  and  why  they  can  subtract  to 
find  how  many  more  are  in  the  larger 
group. 

Next,  let  the  children  make  up 
problems  about  the  collections  of 
small  objects  suggested  at  the  be- 
ginning of  this  section.  Let  a child 
make  up  a problem,  then  select  and 
manipulate  the  objects  at  a table. 
The  other  children  can  use  markers  at 
their  desks  to  work  out  the  action. 
Such  problems  might  be:  ‘‘There  are  5 
airplanes  and  2 tops.  How  many  more 
airplanes  are  there  than  tops?"  ‘‘I 
have  6 green  beads  and  3 yellow 
beads.  How  many  more  green  beads 
than  yellow  beads  do  1 have?"  Make 
sure  that  the  child  who  is  making  up 
the  problem  shows  both  the  matching 
and  the  subtractive  action  with  the  ob- 
jects he  selects. 

As  a child  performs  the  action  for 
his  problem,  he  should  describe  it  in 
somewhat  the  following  terms:  ‘‘I 
have  7 red  cars  and  3 yellow  cars.  I 
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am  going  to  find  out  how  many  more 
red  cars  than  yellow  cars  I have.  I 
am  matching  each  yellow  car  with  a 
red  car.  Now  I am  going  to  take  away 
as  many  red  cars  as  there  are  yellow 
cars.  [Or  “Now  I will  take  away  3 
red  cars  because  there  are  3 yellow 
cars.’’]  There  are  4 red  cars  left.  I 
have  4 more  red  cars  than  yellow 
cars.’’ 

Get  the  children  to  finish  their  dem- 
onstrations by  stating  the  subtraction 
basic  fact:  “7  cars  minus  3 cars  are 
4 cars.  7 minus  3 equals  4.’’ 

Continue  with  activities  similar  to 
those  suggested  above  until  the  chil- 
dren know  that  “how  many  more’’ 
problems  are  solved  by  making  a one- 
to-one  correspondence  between  the 
smaller  group  and  the  larger  group, 
then  taking  away  from  the  larger 
group  the  same  number  of  objects  as 
are  in  the  smaller  group. 

[Worksheets  56,  57,  and  58  can 
be  used  at  this  point.] 
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Comments 

On  this  page  the  child  performs  the 
actions  necessary  to  understand  how 
to  solve  comparison  exercises  (how 
many  more)  by  subtraction  and  com- 
pletes expressions  relating  to  the  ex- 
ercises. 

The  exercises  on  this  page  are  dif- 
ferent from  any  the  children  have 
worked  with  previously.  Each  picture 
shows  two  groups  of  animals  or  ob- 
jects, the  larger  group  printed  in 
black  and  the  smaller  group  in  green. 
The  children  are  to  find  how  many 
more  objects  are  in  the  larger  group 
than  in  the  smaller  group.  They  are 
to  complete  the  three  expressions  in 
each  picture.  The  first  step  is  to  de- 
cide how  many  objects  are  in  the 
larger  group  and  complete  the  first 
expression.  If  possible,  the  children 
should  do  this  without  counting.  The 
second  step  is  to  make  a one-to-one 


correspondence  between  the  objects 
in  the  smaller  group  and  part  of  those 
in  the  larger  group,  draw  a ring 
around  the  matching  objects  in  the 
larger  group,  and  complete  the  second 
expression,  which  tells  the  number  of 
objects  to  be  subtracted  from  the 
larger  group.  Some  children  may  need 
to  put  markers  on  the  green  objects 
and  move  them  one  by  one  to  the 
black  objects.  They  should  understand 
that  the  number  of  objects  they  en- 
circle is  the  number  of  objects  they 
are  going  to  subtract  from  the  larger 
group.  In  these  exercises  the  encircled 
group  of  objects  is  “taken  away’’  or 
“subtracted”  by  crossing  it  out.  The 
last  step  is  to  determine  how  many 
objects  are  left  in  the  larger  group 
and  complete  the  third  expression. 

Introduce  this  page  by  working 
through  with  the  children  several  sit- 
uations like  those  on  Worksheet  56. 
Give  each  child  14  markers,  7 of  one 
color  or  kind  and  7 of  another  color 
or  kind.  Draw  two  groups  of  simple, 
different  objects  on  the  chalkboard. 
They  might  be  boxes  and  X’s,  apples 
and  bananas,  crescent  moons  and 
stars,  etc.  Write  three  expressions 
(like  those  on  Worksheet  56)  that  ap- 
ply to  the  groups  you  have  drawn. 
Give  directions  like  those  in  the  keyed 
notes  for  Worksheet  56.  (See  page 
71.)  Let  a child  draw  a ring  around 
a group  and  write  the  correct  numer- 
als on  the  lines  while  the  other  chil- 
dren work  with  markers  at  their  desks 
and  give  the  answers  verbally. 

A transparent  overlay  can  be  used 
to  check  this  page. 
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Comments 

On  this  page  the  children  continue  to 
solve  comparison  exercises  by  sub- 
traction. 

Worksheet  57  is  like  Worksheet 
56,  except  that  the  first  expression  in 
each  picture  on  Worksheet  56  has 


been  omitted.  The  “Comments”  for 
Worksheet  56  apply  to  Worksheet  57. 

Introduce  the  page  by  telling  the 
children  that  the  work  is  like  that 
for  the  preceding  page,  with  the  ex- 
ception mentioned  above. 

If  you  are  working  with  a slow 
group,  let  the  children  use  markers 
to  make  a one-to-one  correspond- 
ence between  the  members  of  the 
smaller  group  and  part  of  the  mem- 
bers of  the  larger  group.  If  necessary, 
work  through  several  of  the  exercises 
with  the  children. 

A transparent  overlay  can  be  used 
to  check  this  page. 
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Comments 

On  this  page  the  children  continue  to 
solve  comparison  problems  by  sub 
traction.  They  are  also  required  to 
write  the  subtraction  basic  fact  in 
volved  in  each  exercise. 

Worksheet  58  is  like  Worksheet 
57,  except  that  the  children  are  to 
write  in  the  space  provided  the  nu 
merals  and  signs  that  tell  how  to  find 
“how  many  more.”  The  “Comments’ 
for  Worksheet  56  apply  also  to  Work- 
sheet 58. 

To  introduce  this  page,  draw  on 
the  chalkboard  groups  of  objects  like 
those  suggested  in  “Comments”  for 
Worksheet  56.  Under  two  groups  of 
objects,  write  two  expressions  like 
those  on  page  58,  and  draw  a re 
sponse  strip  between  them.  Then  have 
a child  draw  a ring  around  the  group 
that  is  to  be  taken  away,  write  the 
correct  numerals  on  the  lines,  and 
write  the  basic  fact,  while  the  other 
children  work  with  markers  at  their 
desks.  Repeat  this  activity  until  you 
are  sure  the  children  understand  what 
they  are  to  do  on  the  worksheet. 

A transparent  paper  overlay  can 
be  used  to  check  this  page. 
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Direct  attention  to  the  first  pic- 
e.  Tell  the  children  to  decide  how 
iny  rabbits  are  in  the  picture  and 
ite  the  numeral  for  that  number  on 
: first  answer  line. 

Have  the  children  match  each  dog 
th  a rabbit,  then  draw  a ring  aj;ound 
group  of  rabbits  that  is  equal  in 
mber  to  the  group  of  dogs.  Next, 

I them  to  take  away  the  encircled 
oup  by  crossing  it  out,  then  write 
; correct  numeral  on  the  second  on- 
er line. 

Tell  the  children  to  find  out  how 
jny  rabbits  are  left  (how  many  more 
obits  than  dogs)  and  write  the  nu- 
jral  on  the  third  answer  line. 

Have  the  children  follow'  the  same 
Dcedure  for  each  picture  on  the 
ge. 


Direct  attention  to  the  first  picture. 
II  the  children  they  are  to  find  how 
any  more  flowers  there  are  than 
»xes.  Tell  them  to  first  match  the 
)x  to  a flower  and  draw  a ring 
ound  the  flower.  Then  they  should 
ke  away  as  many  flowers  as  there 
e boxes.  Have  them  take  away  one 
)wer  by  crossing  it  out.  Have  them 
dd  the  first  line  and  insert  the  cor- 
jct  numeral. 

I Tell  the  children  to  find  how  many 
pwers  are  left  and  write  the  numeral 
I the  second  line. 

; Have  the  children  follow  the  same 
ocedure  for  each  picture  on  the 
fige. 
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JZ_^bbits  in  all  Q 

Subtract  -5 — rabbits.  Q 
^ — more  rabbits  than  dogs  0 

''  baskets  in  all  q 

Subtract  .3  _ baskets. 

-2 more  baskets  than  boxes 

»her  responses  might  be  given.  The 
nes  iShbwn  are  illustrative 

^ plants  in  aNR/ 

Subtract l_  plant. 

_5_  more  plants  than  boxes 

Wf._  boxes  in  all 

Subtract  boxes. 

3 more  boxes  than  books 

h 

_^>lanTs  in  all 

Subtract  plants. 

3 more  plants  than  baskets 

-3—  rabbits  in  all 
Subtract  rabbits. 

_! more  rabbit  than 

i 

1 birds 

1. ducks  in  all  ^ 

Subtract  ducks. 

_! — more  duck  than  rabbits 

y V 

O boxes  in  all 

Subtract  boxes. 

_3_  more  boxes  than  plants 

J- boxes  in  all 

Subtract boxes. 

_5_  more  boxes  than  plants 

57 
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n Subtract  -3  cars. 

Subtract  _ it  wagons. 

Subtract  _5  boats. 

Subtract  ^ dogs. 

B|:&-3  = 3l 

nmmii 

n^ninii 

U - O more  cars  than  sleds 

— L more  wagon  than  sleds 

^ more  boats  than  cars 

3 more  dogs  than  wagons 

Subtract  _2.  sleds. 

Subtract ^ baskets. 

©Q® 

Subtract L ball. 

3 ^ ff 

Subtract  kittens. 

,1 3-z=~n 

■mmiii 

L more  sled  than  boats 

— 3 more  baskets  than  boxes 

—ti  more  balls  than  sleds 

more  kittens  than  boxes 

Subtract  3.  dolls. 

Subtract  — 5 kittens. 

Subtract  4r  books. 

Subtract  boats. 

,1  6-5 

■umiii 

— id  more  dolls  than  wagons 

— L.  more  kitten  than  dogs 

V-  more  books  than  boxes 

/n  more  boats  than  balls 

1 Direct  attention  to  the  first  pic- 
ture. Tell  the  children  they  are  to  find 
how  many  more  cars  there  are  than 
sleds.  Tell  them  that  they  should  take 
away  as  many  cars  as  there  are  sleds. 
Have  them  read  the  first  line  and  in- 
sert the  correct  numeral. 

2 Explain  to  the  children  that  they 
should  write  in  the  green  strip  the 
numerals  and  signs  that  tell  how  to 
find  how  many  more  cars  than  sleds 
are  in  the  picture.  See  that  they  all 
write  “6  — 3 = 3." 

3 Tell  the  children  to  write  the  cor- 
rect numeral  on  the  bottom  line. 

4 Have  the  children  follow  the  same 
procedure  for  each  picture  on  the 
page. 


59-63  HOW  MANY  MORE  ARE  NEEDED? 


Objectives 

Frequently,  In  problems,  the  question 
to  be  answered  is:  “How  many  more 
are  needed?”  For  example:  Jack  has 
4 cents.  He  wants  to  buy  a toy  car 
that  costs  10  cents.  How  much  more 
money  does  he  need?  Analysis  of 
problems  of  this  type  shows  that,  first, 
there  is  a quantitative  need  to  be  met. 
(In  this  problem  there  is  a need  for 
10  cents.)  Second,  some  of  the  money 
required  to  meet  the  need  is  at  hand. 
(Jack  has  4 cents.)  Third,  the  solution 
requires  that  more  of  whatever  Is 
needed  be  brought  in  and  combined 
with  what  is  at  hand  to  make  up  the 
required  amount.  (Jack  needs  to  add 
enough  cents  to  his  4 cents  to  make 
10  cents.)  In  such  problem  situations 
the  child  often  recognizes  the  action 
as  combining,  or  additive;  thus  when 


he  is  told  to  find  his  answer  by  sub- 
traction, he  is  confused. 

Logically,  the  action  Involved  in 
solving  this  problem  is  additive.  More 
money  Is  going  to  be  put  with  the 
money  that  is  already  there.  The  dif- 
ficulty arises  because  the  number  to 
be  brought  in  is  unknown,  and  the 
answer  is  obtained  by  subtraction. 
The  situation  is  additive;  the  process 
required  to  solve  the  problem  is  sub- 
traction. 

In  teaching  children  how  to  solve 
a problem  of  this  type,  it  has  been 
customary  to  tell  them  to  “subtract 
the  smaller  number  from  the  larger." 
Through  constant  drill,  some  children 
learn  to  solve  problems  of  this  type, 
but  little  has  been  done  to  help  them 
understand  why  subtraction  is  used  to 
solve  an  additive  problem. 


The  key  to  helping  them  to  this 
understanding  Is  the  recognition  that 
the  needed  additional  quantity  actu- 
ally is  brought  in  by  additive  action 
and  put  with  the  quantity  already 
there.  Simple  problems  of  this  kind 
can  be  solved  with  the  objects  them- 
selves. Additional  objects  can  be 
brought  In,  one  by  one,  until  the  re- 
quired total  is  at  hand.  The  child  then 
can  see  that  the  quantitative  need 
stated  in  the  problem  has  been  met, 
and  can  determine  the  numerousness 
of  the  group  that  has  been  “brought 
in.” 

In  this  section  of  the  Teaching 
Guide  the  child  is  taught  how  to  solve 
such  problems  with  symbols  and  to 
understand  why  he  subtracts.  He  is 
shown,  by  the  procedure  of  sepa- 
rating the  original  objects  from  the 
total  group,  why  he  can  subtract  to 
find  the  answer.  He  learns  also  that 
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e can  imagine  the  total  needed 
uantity,  including  those  at  hand,  and 
an  think  of  the  original  quantity  as 
eing  separated  from  the  total.  Then 
g will  understand  why  he  subtracts 
hen  he  solves  “how  many  more  are 
eeded”  problems. 


Preliminary  Teaching 

efore  the  children  use  Worksheets 
9-63,  they  should  learn  that  a prob- 
m of  the  “how  many  more  are 
eeded"  type  can  be  solved  by  sub- 
acting from  the  total  group  the  num- 
er  at  hand.  The  answer  tells  them 
le  number  needed.  With  this  under- 
[anding,  they  can  proceed  to  solve 
jch  problems  without  actually  manip- 
ating  objects. 

For  the  following  activities,  provide 
variety  of  sets  of  two  kinds  of 
bjects  that  can  reasonably  be  used 
)gether.  (For  example,  you  could  use 
oils,  and  chairs,  hats,  beds,  or 
resses  for  the  dolls;  egg  boxes  cut 
a that  there  are  3,  5,  6,  or  7 egg 
antainers  in  a unit  together  with 
alls  or  other  objects  to  put  in  them; 
Doky  boxes  with  compartments  for 
5,  6,  or  7 objects  and  various  toys, 
ych  as  little  cars  or  animals,  to  put 
i them;  little  paper  houses  and  trees, 
ars,  or  dolls  to  put  with  them,  etc.) 
ou  will  also  need  a few  larger  boxes 
lat  will  hold  several  of  any  of  the 
bove  objects.  Each  child  will  need 
VO  sets  of  markers  with  at  least  7 
arkers  in  each  set. 

I in  each  activity  suggested  here, 
|aur  steps  are  outlined.  First,  you  show 
lie  children  how  many  objects  there 
jhould  be  in  all  and  how  many  are 
It  hand.  For  example,  you  might  put 
j'  dolls  on  a table  and  then  put  a doll 
at  in  front  of  each  of  2 dolls.  The 
hildren  should  see  that  more  hats 
ire  needed  if  each  doll  is  to  have 
hat.  In  the  second  step,  the  children 
juggest  that  more  doll  hats  be 
brought  in  and  put  with  the  hats 


already  there.  More  doll  hats  are 
brought  in,  one  by  one,  and  put  with 
the  original  2 hats,  until  the  required 
number  (5)  is  reached.  In  the  third 
step,  the  children  observe  that  the 
quantitative  need  stated  in  the  prob- 
lem has  been  met.  In  the  fourth 
step,  you  show  them  how  the  problem 
can  be  solved  by  the  subtraction  proc- 
ess: If  the  group  originally  present 
is  thought  of  as  separated  or  set 
aside  from  the  total  group,  the  re- 
mainder is  the  number  “brought  in." 

It  can  hardly  be  overemphasized 
that  this  situation  is  basically  additive. 
However,  it  can  be  solved  by  subtrac- 
tion. This  naturally  is  confusing  to 
children.  When  the  numbers  are  small, 
the  difficulty  Is  not  apparent  to  adults, 
who  simply  “know”  the  answer.  But 
keep  in  mind  that  all  such  problems 
are  fundamentally  the  same,  whether 
the  need  is  enough  more  dolls  to  com- 
plete a group  of  7 dolls  when  4 dolls 
are  on  hand,  or  whether  a certain 
sum  of  money  is  needed  to  make  up 
a total  of  $2357  when  the  amount 
on  hand  is  $865.  The  following  ac- 
tivities will  lay  a foundation  for  grad- 
ual development  of  a real  under- 
standing of  this  type  of  problem. 

Place  7 dolls  on  a table  in  the  front 
of  the  room.  Put  a doll  hat  in  front 
of  each  of  3 dolls.  Ask  such  questions 
as:  “How  many  dolls  are  there?  How 
many  hats  would  we  need  for  each 
doll  to  have  one?  Are  there  enough 
hats  there  now?  What  should  we  do?” 
Lead  the  children  to  say  that  more 
hats  are  needed.  Say:  “Put  a marker 
on  your  desk  for  each  doll.  How 
many  markers  did  you  put  down? 
[7]  Now  put  down  a different  kind 
of  marker  for  each  hat  we  al- 
ready have.  How  many  markers  did 
you  put  down?  [3]”  Show  the  chil- 
dren a box.  Say:  “What  do  you  sup- 
pose is  in  this  box?  [More  hats] 
Let's  give  them  to  the  dolls  who  have 
no  hats.  [Put  a hat  in  front  of  each 


of  the  4 hatless  dolls.]  Are  there 
enough  now?  Show  with  your  markers 
how  many  more  hats  we  gave  to  the 
dolls.  [The  children  should  put  4 
more  of  the  second  group  of  markers 
in  front  of  the  first  group.]  How  many 
markers  did  you  use?  Is  that  enough? 
How  many  hats  did  we  need  in  all? 
How  many  hats  did  we  have  at  first? 
How  many  more  hats  did  we  need?” 
Proceed  as  follows:  “Now  I am  going 
to  show  you  why  we  can  subtract  to 
find  out  how  many  more  hats  were 
needed.  We  needed  7 hats  in  all, 
because  we  had  7 dolls.  But  we  had 
only  3 hats.  What  did  we  do?  [We 
put  more  hats  with  them  and  now 
there  are  enough.]  Now  watch:  If  I 
take  away  the  3 hats  we  had  at  first 
[remove  them],  4 hats  are  left.  These 
are  the  hats  that  were  needed.” 

Repeat  this  activity  with  various  sets 
of  objects. 

Now  repeat  the  activity  suggested 
above,  but  this  time  do  not  have  the 
children  set  up  a group  of  markers 
for  the  total  group.  Have  them  show 
markers  only  for  the  objects  that  were 
on  hand  to  start  with  and  for  those 
that  were  added.  Say:  “How  many 
balls  will  this  box  hold?  [5]  How 
many  balls  are  on  the  table?  [2] 
Put  a marker  on  your  desk  for  each 
ball  that  is  on  the  table.  Now  put 
more  markers  down  until  you  have 
enough  to  fill  the  box.  (Do  not  dem- 
onstrate this  part  of  the  action 
yourself.)  How  many  more  markers 
did  you  use?  Can  you  say  that  3 more 
balls  are  needed?  What  do  you  have 
on  your  desks  now?  [A  marker  for 
each  of  the  five  balls,  including  the  2 
that  were  on  hand.]  What  should  you 
do  with  your  markers  to  show  how 
many  more  balls  are  needed  for  the 
box  on  the  table?  [Take  2 away.] 
Why  do  you  take  away  2 markers?” 
The  children's  responses  should  indi- 
cate that  they  understand  that  they 
subtract  the  2 balls  that  were  already 
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on  the  table  from  the  5 that  the  box 
holds.  Conclude  by  having  them  make 
such  statements  as:  “5  balls  minus  2 
balls  are  3 balls”  and  ”5  minus  2 
equals  3.” 

Use  similar  procedures  v^ith  other 
objects. 

[Worksheets  59-63  can  be  used 
at  this  point.] 
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Comments 

On  this  page  the  children  learn  to 
read  and  complete  sentences  that  ex- 
press the  situation  and  the  actions 
involved  in  problems  of  the  ‘‘hov/ 
many  more  are  needed”  type. 

In  the  activities  suggested  in  the 
“Preliminary  Teaching”  section  for 
these  pages,  the  children  actually 
performed  the  actions  that  showed 
them  why  they  can  subtract  to  solve 
“how  many  more  are  needed”  prob- 
lems. On  Worksheets  59-61  they 
learn  to  relate  these  actions  to  sen- 
tences that  interpret  the  actions,  and, 
finally,  they  simply  observe  the  prob- 
lem situation,  imagine  the  action 
needed  to  solve  it,  and  express  the 
final  step  in  the  action  as  the  appro- 
priate subtraction  basic  fact. 

To  introduce  Worksheet  59,  pro- 
vide some  boxes  or  containers  like 
those  pictured  on  the  page  and  some 
objects  to  put  in  the  containers.  First 
show  the  children  a container  (for  ex- 
ample, for  6 balls)  and  2 balls  to  put 
in  it.  Write  on  the  board,  “This  is  a 

box  for  balls”  and  under  it, 

“They  are balls.”  Have  a child 

read  the  first  sentence  aloud,  and 
ask  the  class  what  should  be  written 
on  the  blank  line.  Let  a child  write  the 
numeral  6 on  the  first  line.  Ask  an- 
other child  to  read  the  second  sen- 
tence, and  ask  what  should  be  written 
on  the  line.  Let  one  of  the  children 
write  the  numeral  2 on  this  line.  Ask 
how  many  balls  will  fill  the  box.  [6, 
because  there  are  6 compartments  in 


the  box.]  Write  “6  balls  — 

balls  = balls”  on  the  board. 

Remove  the  box  from  the  table  and 
put  6 balls  there.  Ask  how  many  balls 
are  on  the  table  and  why  there  are 
that  many.  [Because  that  is  the  total 
number  needed]  Ask  what  should  be 
done  to  find  how  many  more  balls 
were  needed.  [Take  away  the  2 balls 
that  were  there  to  start  with.]  Let  a 
child  remove  2 balls.  Have  another 
child  read  the  last  sentence  on  the 
board.  Let  other  children  first  tell 
what  should  be  written  on  the  answer 
lines  and  then  write  the  appropriate 
numerals  where  they  belong.  Finally, 

write  on  the  board,  “ more  balls 

are  needed.”  Let  the  children  discuss 
this  sentence  and  supply  the  answer. 
Have  someone  write  it  on  the  board. 

Ask  the  children  to  open  their 
books  to  page  59.  Get  them  to  ob- 
serve that  heavy  black  lines  divide 
the  pictures  into  pairs.  Discuss  one  or 
two  of  the  pairs  of  pictures  and 
the  sentences  within  the  pictures.  Then 
use  the  keyed  notes  on  page  75  of 
this  Teaching  Guide.  Let  the  children 
discuss  their  responses. 
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Comments 

On  this  page  the  child  continues  the 
work  begun  on  page  59. 

This  page  is  like  page  59  in  pur- 
pose and  technique.  The  “Comments” 
for  that  page  apply  to  this  page  also. 

Introduce  Worksheet  60  by  getting 
the  children  to  tell  what  they  think 
they  are  to  do.  If  necessary,  use  ac- 
tivities like  those  suggested  for  Work- 
sheet 59  to  show  the  children  what 
is  required.  Let  the  children  compare 
and  discuss  their  responses. 
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Comments 

On  this  page  the  child  imagines  the 
action  that  precedes  the  subtraction 
operation  in  “how  many  more  are 


needed”  problems.  They  write  the 
subtraction  basic  facts  for  the  prob- 
lems. 

To  introduce  Worksheet  61,  help 
the  children  see  that  each  picture  con- 
tains all  the  elements  of  the  type  of 
problem  they  have  been  working,  but 
that  now  they  must  mentally  go  through 
the  steps  up  to  the  point  where  they 
complete  a statement  (“7^  — 3<?  = 4^,” 
for  example). 

In  the  colored  answer  space,  the 
children  are  to  write  the  subtraction 
basic  fact  that  shows  how  to  find  how 
many  more  pennies  are  needed  to 
buy  the  article  pictured.  Let  them  tell 
what  they  should  write  on  the  last 
answer  line  in  each  picture  [the  nu- 
meral that  stands  for  the  number  of 
pennies  needed  ] . 

Directions  for  Exercises  A to  Q are 
given  in  the  keyed  notes  on  page  76 
of  this  Teaching  Guide.  Let  the  chil 
dren  discuss  their  answers. 

62-63  Comments  H 

On  page  62  the  children  match  basi 
facts  in  equation  form  with  picture 
that  show  appropriate  actions.  The' 
supply  answers  for  these  basic  facts 
This  work,  and  the  exercises  on  pag( 
63,  constitute  review  on  the  additioi 
and  subtraction  basic  facts  for  th 
groups  of  3,  5,  6,  and  7. 

The  addition  and  subtraction  basi 
facts  are  presented  in  several  way* 
all  of  which  should  be  familiar  to  th 
children  by  now.  Exercises  A to  Q,  i 
the  right-hand  column  on  page  6^ 
give  the  children  experience  in  tran; 
lating  a sentence  into  arithmetic  synr 
holism. 

No  preliminary  work  need  be  don 
for  these  exercises.  However,  yo 
should  make  sure  the  children  unde 
stand  what  they  are  to  do  with  eac 
set  of  exercises.  Any  reteaching  th( 
is  necessary  should  be  done  befo 
the  next  unit  is  presented. 
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Point  out  the  heavy  block  lines 
I jt  divide  the  pictures  into  pairs. 
1 ve  the  children  read  the  first  sen- 
I ice  in  the  first  picture  and  use  the 
^ :ture  to  find  the  answer.  They  should 
1:  the  same  for  the  second  sentence, 
i!  I the  children  to  write  the  arvswers 
^ the  green  lines. 

Ask  how  many  balls  are  shown  in 
i‘  second  picture  and  why  there  are 
Jt  many.  Direct  attention  to  the 
5t  sentence.  Ask  how  many  balls 
Duld  be  subtracted  from  the  6 balls 
].  Tell  the  children  to  cross  off  that 
jny  balls  in  the  picture  and  then 
ite  the  appropriate  numeral  on  the 
st  answer  line.  Ask  why  4 should 
: written  on  the  next  answer  line. 
II  them  to  write  the  correct  numeral 
the  second  sentence. 

Have  the  children  follow  the  same 
Dcedure  for  each  pair  of  pictures 
the  page. 


Have  the  children  read  the  first 
ntence  in  the  first  picture  and  use 
5 picture  to  find  the  answer.  They 
puld  do  the  same  for  the  second 
ntence.  Tell  the  children  to  write 
5 answers  on  the  green  lines. 

Ask  how  many  pennies  are  shown 
the  second  picture  and  why  there 
;e  that  many.  Direct  attention  to  the 
st  sentence.  Ask  how  many  pennies 
ould  be  subtracted  from  the  7 pen- 
es [4].  Tell  the  children  to  cross 
f that  many  pennies  in  the  picture 
lid  then  write  the  appropriate  nu- 
eral  on  the  first  answer  line.  Ask 
ly  3 should  be  written  on  the  next 
iswer  line.  Tell  the  children  to  write 
e correct  numeral  in  the  second 
ntence. 

I Have  the  children  follow  the  same 
*ocedure  for  each  pair  of  pictures 
!i  the  page.  They  should  work  inde- 
endently,  if  possible. 
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^ " 

O o 

This  is  a box  for  6 balls. 

There  are  _2_  balls. 

^ O ^ 

O ^ 

6 balls-_2-  balls- !;tballs 

more  balls  are  needed. 

B 

This  is  a boat  for  7 dolls. 

There  are  5 dolls. 

7 dolls-— 5-  dolls-— 2.  dolls 
...Z-  more  dolls  are  needed. 

This  is  a box  for  3 toy  cars. 
There  are  3 toy  cars. 

ntes  might  oe  given.  Tn^ 
are  illustrative  only. 

3 cars-  2 cars- — L car 
L more  car  is  needed. 

This  is  a box  for  5 dolls. 

There  is  — L doll. 

5 dolls- L doll=_^dolls 

4:  more  dolls  are  needed. 

This  is  a box  for  J.  toy  cows. 
There  are  3 toy  cows. 

Ox''- 

7 cows-— 3 cows-— H'cows 
- 4*  more  cows  are  needed. 

This  is  a box  for  — 6toy  dogs. 
There  are  4*  toy  dogs. 

6 dogs-...  *4  dogs- — 3 dogs 
— 3.  more  dogs  are  needed. 
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©®0© 

7c  will  buy  the  boat. 

There  are 

dxD® 

7c-Ji:c=_3.c 
_3-  more  pennies  needed 

B 

_2C  will  buy  the  pigs. 
There  are  _2^C. 

0 00 

0 

5C-^C=-3-C 

more  pennies  needed 

— Q will  buy  the  bears. 

There  are  2.C. 

0®® 

000 

6c-_2.c=Jic 

-H’more  pennies  needed 

m 

— Z-C  will  buy  the  cows. 
There  are  -3.-C. 

0 000 
00=0 

7c--3.c=-4:c 

more  pennies  needed 

Other 

a.* 

— will  buy  the  dogs. 

There  is  — i_C. 

responses  might  be  given, 
lown  are  illustrative  only. 

0000 

m 

5C-_Lc=_4 
— f^'more  pennies  needed 

The 

— will  buy  the  rabbits. 
There  are  3 C. 

00000 

0 

6C-^C=-i-C 
_3_  more  pennies  needed 
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(D(J)(D 

JZ_(-ic=-t-c 


it—  more  pennies  needed 


. H 2 ®a)® 
Jb-c-ib-c=^c  0 

^ I 

^ - more  pennies  needed 


®00 

^c-3_c=^c 


1_ 


more  pennies  needed 


more  pennies  needed 


M>  at  ]\r 


JZ_c-5_c=2_( 


0 


more  pennies  needed 


more  pennies  needed 


a5=2+H 
b7=4+* 
c3=l+a 
d6=3+H 
e5=4+H 
f7=2+H 
g6=1+H 
H6=4+ffl 
I 7=3+* 
j7=5+HI 
K6-2+H 
l3=2+H 
M5=3+a 
N6-5+H 
o7=6+a 
p5=1+* 
Q7=l+Ei 


5--Z-3 


7-4--3 


3-1=2 


7-2-5 


6-1-5 


6- 4-=Z 

7- 3  = 4- 

7-5  = 2 

6-2=4- 


5-3=2 


6-5=i 


7-6  = 1 


5-1  = 4- 

7-1=6 
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. 

1 

Ab 

B 

a3  + 2 = -5_  O 

b2+4=-^-  B 
e 4+3=7_ 

D 5-2=  3_ 

E 1 + 2 = -2_ 

F 4+2=-^ 

G 7-6=-* — 

H 6-2=4L- 
1 3 + 3 = -^ 
j 2 + 5 = 2— 

K 7-5  = ^ 
t 6-4=^ 

M 3-1  = ^— 

n7-3=J^ 

0 1 + 5=-^ 
p 2-l  = -i — 

Q 6+1  = A- 

4 

W 

m 

/A.  ■ 

A 

B 

1 Follow  the  procedure  suggester 
under  “Comments”  for  introducing  th( 
page.  Then  work  through  the  firs 
picture  with  the  children.  Be  sure  the 
understand  that  the  first  sentenc 
should  be  completed  to  read  “7^- 
3(t  = 4(t,"  that  they  should  write  “ 
— 3=4”  in  the  green  answer  spac€ 
and  that  the  last  line  should  be  corr 
pleted  to  read  “4  more  pennie 
needed.” 

2 Have  the  children  follow  th 
same  procedure  for  each  picture  o 
the  page. 

3 In  Exercise  A to  Q,  the  childre 
are  to  write,  for  each  exercise,  th 
subtraction  basic  fact  they  would  u: 
to  find  the  numeral  that  belong 
where  the  screen  is.  For  example. 
Exercise  A the  children  should  wri 
“5  — 2 = 3”  on  the  answer  line. 


1 Direct  attention  to  the  exercis 
with  green  letters  (A  to  Q).  Tell  t 
children  to  read  Exercise  A and  fi 
the  picture  that  goes  with  it.  They  c 
to  write  the  letter  A in  the  gre 
answer  space  in  that  picture.  Th 
they  write  the  answer  for  Exercise 
on  the  answer  line  in  the  exercise. 

2 The  same  procedure  should 
followed  for  the  other  exercises  a 
pictures.  Tell  the  children  that  if  tf 
find  an  exercise  for  which  there 
no  picture,  they  are  just  to  write 
answer  for  the  exercise  on  the  ansv 
line. 
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Direct  attention  to  the  first  column 
f exercises.  Tell  the  children  to  read 
ach  exercise  and  write  the  correct 
umeral  on  the  answer  line. 

Have  the  children  follow  the  same 
irocedure  for  the  second  column  of 
ixercises. 

Direct  attention  to  the  last  column 
if  exercises.  Tell  the  children  to  write, 
in  each  answer  line,  the  addition  or 
ubtraction  basic  fact  they  must  use 
0 find  the  answer  to  the  exercise, 
or  example,  for  Exercise  A they 
nould  write  “3  + 4 = 7.” 


I 

i 

pf4-74  THE  GROUP  OF  8 

Objectives 

he  characteristics  of  the  group  of  8 
ipe  the  same  as  those  of  the  group  of 
I.  The  group  of  8 can,  therefore,  be 
, aught  in  the  same  way.  However,  two 
ypes  of  problems  that  were  not 
tudied  with  the  group  of  6 — com- 
parison by  subtraction  and  “how  many 
nore  are  needed”- — were  introduced 
,n  the  two  sections  just  completed  and 
ire  included  in  the  exercises  for  the 
'^roup  of  8. 

Only  two  new  multiplication  facts 
|:ome  from  the  group  of  8:  combining 
1 twos  and  combining  2 fours.  There 
are  also  two  new  division  facts:  sepa- 
rating 8 into  4 twos  and  into  2 fours. 
The  “sharing”  type  of  division  situa- 
ion  (sometimes  called  partition),  in 
Which  the  number  of  equal  groups  is 
^Icnown  and  the  number  in  each  group 
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□ ^ 

B 

B 

A 3-1-4=.  7 

J.  O A 3 q*  — 7 

• 7 boxes  minus  3 boxes  are — boxes. 

B 6-2— 

A Muu  0 ano  4.  — ■ *■ — 

B Subtract  2 from  5.  S'—  2,  = 3 — 

c 7-5=— 2^ 

^ Ar^/^  A 1 *T*  1 

D 5 books  plus  2 books  are+2^  books. 

D 1 + 5— 

V Muu  4 ana  i.  — ■ ■ ^ — 

D Add  3 and  3.  3 -t~  3 = b 

* 3 bags  minus  2 bags  are— L.  bag. 

E 2-1— L 

E Subtract  1 from  5.  — 1 = 4* 

r 5—4= 1— 

r AAA  A ^^A  O 1*  ^ ••  ri 

G 3 tables  minus  1 table  are— tables. 

G 4+2—^ 

r Muu  4 ano  “ * — 

G Subtract  4 from  6.  — ^ ^ — 

H 1 bird  plus  2 birds  is  3 birds. 

H 6+1—2- 

U ^r^A  C .....4  1 5 +•  1 — fo 

1 4 men  plus  3 men  are+Z_  men. 

1 7-4—3- 

n /nuu  .J  diiu  i.  * — ■ — ■ -mm ... 

1 Subtract  4 from  7.  — 2 ~~  4 — 3 

J 7 dogs  minus  2 dogs  are 5_  dogs. 

j 6-5= L 

K 6 sleds  plus  1 sled  are— 2-  sleds. 

K 2+1=-3l 

s rMJU  1 dilU  1.  ^ 

K Add  2 and  5.  — ^ = 7 

L 5 girls  minus  3 girls  are— girls. 

L 5-4=-]- 

L Subtract  6 from  7.  — 2~  fo  = 1 — 

M 6 cars  minus  1 car  are— 5.  cars. 

M 7-1=-6_ 

M Add  2 and  4.  — ^ 4*  4 - 6 

N 2 cows  plus  5 cows  are+2_  cows. 

N 3+3 — 6. 

N Subtract  1 from  3.  — 3 ~~  1 = ^ 

o 1 duck  plus  6 ducks  is— 2.  ducks. 

o l+4=— 5- 

o Add  2 and  3.  ^ -4*  3-5 

p 1 boat  plus  5 boats  is  — G-  boats. 

P 6-3=-3- 

p Subtract  1 from  2.  — ^ ~ ^ ~ ^ — 

Q 7 plants  minus  1 plant  are  -6-  plants. 

Q 2+4=-^ 

Q Subtract  3 from  5.  — 3=3 — 

AND  THE  GROUP  OF  4 

is  to  be  found,  is  also  given  some  at- 
tention. The  basic  facts  for  the  group 
of  4,  with  which  many  children  are 
already  familiar,  are  introduced. 

Preliminary  Teaching 

Before  the  children  use  Worksheets 
64-74,  they  should  be  able  to  com- 
bine the  subgroups  that  make  a group 
of  8;  to  separate  a group  of  8 into  its 
subgroups;  to  solve  by  subtraction 
problems  that  involve  comparison  and 
the  “how  many  more  are  needed” 
idea;  to  bring  together  equal  groups 
to  make  a group  of  8;  and  to  separate 
a group  of  8 into  equal  groups.  They 
should  also  learn  the  addition  and 
subtraction  facts  for  the  group  of  4. 

The  activities  used  to  teach  the 
basic  facts  for  the  group  of  6 and  the 
other  groups  the  children  have  been 


taught  up  to  this  point,  may  be  used 
to  teach  the  basic  facts  for  the  group 
of  8.  Give  each  child  8 markers,  and 
adapt  the  activities  suggested  in  “Pre- 
liminary Teaching"  for  the  addition 
basic  facts  for  the  group  of  6 on 
pages  47-48  of  this  Teaching  Guide. 

[Worksheet  64  can  be  used  at  this 
point.] 

Adapt  the  activities  suggested  for 
teaching  the  subtraction  basic  facts 
for  the  group  of  6 (see  page  49  of 
this  Teaching  Guide)  to  the  subtrac- 
tion basic  facts  for  the  group  of  8. 
Be  sure  to  give  the  children  many  op- 
portunities to  discriminate  between 
subtracting  to  find  a remainder  and 
subtracting  to  find  how  many  more 
are  in  one  group  than  in  another. 
Each  child  will  need  16  markers,  8 of 
one  kind  and  8 of  another  kind. 

[Worksheets  65  and  66  can  be 
used  at  this  point.] 
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Review  the  “how  many  more  are 
needed”  type  of  problem  with  the 
children.  Use  facts  from  the  groups  of 
3,  5,  6,  7,  and  8.  The  type  of  activities 
suggested  in  the  “Preliminary  Teach- 
ing” section  for  pages  59-63  (page 
73  of  this  Teaching  Guide)  may.  be 
adapted  for  use  here. 

[Worksheets  67  and  68  can  be 
used  at  this  point.] 

To  teach  the  children  to  combine 
4 twos  and  2 fours  to  make  8,  use  the 
type  of  activity  suggested  in  “Pre- 
liminary Teaching”  for  Worksheet  44 
(combining  equal  groups  to  make  a 
group  of  6)  on  pages  49-50  of  this 
Teaching  Guide. 

[Worksheet  69  can  be  used  at  this 
point.] 

Use  activities  similar  to  those  sug- 
gested in  “Preliminary  Teaching”  for 
Worksheet  45  (separating  a group  of 
6 into  equal  groups,  on  page  50  of 
this  Teaching  Guide)  to  show  the  sep- 
aration of  a group  of  8 into  two 
groups  of  4 and  into  four  groups  of  2 
(finding  how  many  equal  groups  when 
the  size  of  the  group  is  known). 

[Worksheet  70  can  be  used  at  this 
point.  ] 

Use  activities  similar  to  those  used 
for  page  70  to  teach  the  children  to 
separate  a group  of  8 into  a given 
number  of  equal  groups.  It  is  best  to 
start  teaching  this  type  of  division  by 
having  2 children  or  4 children  (the 
number  of  children  representing  the 
number  of  groups)  separate  a group 
of  8 by  each  taking  one  object  in  turn, 
until  the  8 objects  are  all  used  and 
each  child  has  the  same  number  of 
objects.  They  then  should  determine 
how  many  are  in  each  group.  Be  sure 
they  finish  each  activity  by  saying 
“eight  equals  two  groups  of  four”  or 
“eight  equals  four  groups  of  two.” 
Next,  have  them  do  the  same  type  of 
division,  using  markers. 

[Worksheet  71  can  be  used  at  this 
point.  ] 


Worksheets  72  and  73  provide 
practice  on  the  addition  and  subtrac- 
tion basic  facts  for  the  group  of  8 
and  some  review  on  the  groups  of  3, 
5,  6,  and  7.  No  preliminary  teaching 
will  be  needed  for  these  pages. 

[Worksheets  72  and  73  can  be 
used  at  this  point.] 

Many  of  the  children  are  probably 
already  familiar  with  the  group  of  4. 
The  basic  facts  for  this  group  are 
presented  on  Worksheet  74.  Have  the 
children  work  with  markers  in  the 
ways  that  have  been  used  to  teach 
the  basic  facts  for  the  other  groups. 

[Worksheet  74  can  be  used  at  this 
point.] 
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Comments 

On  this  page  the  child  learns  the  ad- 
dition basic  facts  for  the  group  of  8. 

The  activities  suggested  for  this 
page  in  “Preliminary  Teaching”  should 
be  an  adequate  introduction.  When 
the  children  have  had  enough  prac- 
tice on  the  addition  basic  facts  for  the 
group  of  8,  give  them  directions  for 
the  work  on  Worksheet  64.  Use  the 
keyed  notes  on  page  80  of  this  Teach- 
ing Guide. 

A transparent  overlay  may  be 
used  to  check  this  page. 
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Comments 


On  this  page  the  child  learns  the  sub- 
traction basic  facts  for  the  group  of 
8 and  solves  problems  involving  com- 
parison by  subtraction.  Basic  facts  for 
the  group  of  8 are  used. 

The  exercises  above  the  heavy 
black  line  on  this  page  show  a group 
of  8 separating  into  two  groups.  The 
children  are  to  imagine  that  the  ac- 
tion is  completed  and  write  on  the 
answer  line  the  number  of  birds  that 
remain. 

The  exercises  belov/  the  heavy 
black  line  show  comparison  problems 


like  those  on  page  57.  The  children 
should  be  able  to  do  all  the  work  on 
this  page  as  soon  as  they  are  reason- 
ably familiar  with  the  subtraction 
basic  facts  for  the  group  of  8, 
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Comments 

On  this  page  the  child  learns  to  use 
symbols  to  express  the  addition  and 
subtraction  basic  facts  for  the  group 
of  8.  He  associates  the  symbolism 
with  action  shown  in  pictures. 

The  pictures  provide  practice  on 
the  addition  and  subtraction  basic 
facts  and  comparison  by  subtraction 
problems  for  the  group  of  8.  The  two 
columns  of  exercises  on  the  right  side 
of  the  page  include  practice  on  the 
addition  and  subtraction  basic  facts 
for  the  groups  of  2,  3,  5,  6,  7,  and  8. 

To  introduce  the  page,  demonstrate 
one  or  two  addition  facts  and  one  or 
two  subtraction  facts  for  the  group  of 
8 with  books  or  large  markers.  Have 
all  the  children  write  each  fact  in  hor 
izontal  form  on  a sheet  of  paper.  Let 
several  children  write  them  on  th 
chalkboard.  Then  have  the  children 
open  their  books  to  Worksheet  66 
Work  through  the  three  top  pictures 
with  them. 

A transparent  overlay  may  be 
used  to  check  this  page.  Be  sure  the 
responses  are  placed  so  that  they  do 
not  obscure  the  children’s  answers 
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Comments 

On  this  page  the  child  practices  the 
“how  many  more  are  needed”  type 
of  problem.  They  use  basic  facts  from 
the  group  of  8, 

Since  this  page  is  like  page  59 
the  “Comments”  for  Worksheet  59 
(see  page  74  of  this  Teaching  Guide. 
can  be  adapted  for  Worksheet  67 
When  the  children  have  finishec 
their  work,  let  them  compare  anc 
discuss  their  responses. 
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Comments 

|n  this  page  the  child  continues  to 

1 ork  with  “how  many  more  are 
jeded"  situations. 

This  page  is  like  page  61,  and  the 
Comments’’  for  Worksheet  61  (see 
age  74  of  this  Teaching  Guide)  can 

2 adapted  for  Worksheet  68. 

Let  the  children  compare  and  dis- 
jss  their  responses. 


S9  Comments 

n this  page  the  child  gets  further 
fcperience  with  the  concept  of  mul- 
plication  that  was  introduced  on 
age  44  of  Our  Number  Workshop  2. 
e learns  that  4 twos  are  8 and  2 
)urs  are  8. 

Because  the  idea  of  multiplication 
still  new  to  the  children,  you  should 
aend  considerable  time  in  discussing 
le  action  in  each  of  the  pictures, 
✓hen  the  children  have  written  the 
ppropriate  numerals  on  the  green 
hes,  discuss  the  answers  with  them. 

Exercises  A to  Q on  the  right  side 
If  the  page  provide  a short  general 
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Comments 

)n  this  page  the  child  learns  that  a 
roup  of  8 can  be  separated  into  2 
roups  of  4 and  into  4 groups  of  2. 

The  concept  of  division  was  intro- 
juced  on  page  45  of  Our  Number 
j/orkshop  2 with  basic  facts  for  the 
roup  of  6.  On  Worksheet  70  the 
hildren  practice  the  basic  facts  for 
le  group  of  6 and  learn  the  basic 
acts  for  the  group  of  8. 

Because  the  idea  of  division  is  still 
ew  to  the  children,  spend  considera- 
(fle  time  in  discussing  the  action  in 
jach  of  the  pictures  on  the  page. 
jVhen  the  children  have  written  the 
ippropriate  numerals  on  the  green 
ines,  discuss  the  answers  with  them. 


Exercises  A to  Q provide  a short 
general  review. 


Comments 


On  this  page  the  child  learns  to  sepa- 
rate a group  of  8 into  a specified 
number  of  equal  groups. 

This  lesson  introduces  the  idea  of 
separating  a group  into  a specified 
number  of  smaller  groups  that  are 
the  same  in  number.  This  type  of  di- 
vision is  called  partition,  and  it  is 
often  referred  to  as  “sharing."  The 
work  is  confined  to  distributing  a 
group  of  6 or  8 objects  into  a given 
number  of  groups. 

To  introduce  this  page,  draw  on  the 
chalkboard  three  pictures,  each  of 
which  shows  a group  of  8 or  a group 
of  6.  Draw  large  dots  and  write  ex- 
pressions like  those  on  Worksheet  71 . 
Let  the  children  draw  the  lines  and 
write  the  answers.  Then  have  them 
open  their  books  to  Worksheet  71. 
Use  the  keyed  notes  on  page  83  of 
this  Teaching  Guide. 

Let  the  children  compare  and  dis- 
cuss their  responses. 
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Comments 

On  this  page  the  children  distinguish 
between  additive  action  and  subtrac- 
tive action.  They  also  symbolize  the 
action  shown  in  pictures  and  the  re- 
sult of  the  action  by  writing  the 
basic  facts  indicated  in  the  pictures. 

To  introduce  this  page,  write  the 
words  plus  and  minus  on  the  chalk- 
board. With  objects  large  enough  to 
be  seen  easily  by  the  children,  dem- 
onstrate a subtraction  or  an  addition 
basic  fact  for  the  group  of  8.  Have 
the  children  tell  you  whether  the  ac- 
tion suggests  plus  or  minus.  Let  a 
child  write  on  the  board  the  basic  fact 
you  demonstrated,  while  the  other 
children  write  it  on  a piece  of  paper 
and  compare  their  fact  with  the  work 


on  the  board.  Repeat  this  activity  sev- 
eral times  with  other  basic  facts. 

A transparent  overlay  may  be 
used  to  check  this  page. 
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Comments 


On  this  page  the  children  practice  the 
addition  and  subtraction  basic  facts 
for  the  groups  of  3,  5,  6,  7,  and  8. 

These  basic  facts  should  be  familiar 
to  the  children.  The  exercises  in  the 
third  column  give  them  another  op- 
portunity to  write  the  facts  in  sym- 
bolic form. 

No  preliminary  teaching  is  needed 
for  this  page.  However,  you  should 
make  sure  the  children  know  what  to 
do  with  each  set  of  exercises. 

A transparent  overlay  can  be  used 
to  check  this  page. 
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Comments 

On  this  page  the  children  study  the 
addition  and  subtraction  basic  facts 
for  the  group  of  4.  They  learn  that 
two  groups  of  2 can  be  combined  to 
make  a group  of  4 and  that  a group 
of  4 can  be  separated  into  two  groups 
of  2. 

Since  most  children  are  already  fa- 
miliar with  the  basic  facts  for  the 
group  of  4,  only  one  page  is  provided 
for  this  group. 

No  introduction  other  than  instruc- 
tions for  the  work  should  be  needed 
for  this  page. 

Exercises  A to  Q on  the  right  side 
of  the  page  include  facts  from  all  the 
groups  the  children  have  worked 
with  up  to  this  time. 

When  the  children  have  completed 
the  work  on  this  page,  let  them  com- 
pare and  discuss  their  responses. 
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D 

birds  left 

. ^ 

~7.  birds  left 

Zt birds  left 

5 birds  left 

bird  left 

> 

^ y 

6)  birds  left 

^ r 

3 birds  left 

2 birds  left 

Subtract  3 dogs. 

5 more  dogs  than  rabbits 


Subtract  5 birds. 

3 more  birds  than  rabbits 


V 

V 


Subtract  25_  ducks. 

6 more  ducks  than  birds 


Subtract  7 rabbits. 

more  rabbit  than  dogs 


Vs  Other  responds 

J<  ones  shown  ^re 

might  be  givem  The 

Subtract  6 dogs. 

^ more  dogs  than  ducks 

Subtract  Hl_  ducks. 

H*  more  ducks  than  birds 

1 Direct  attention  to  the  key  picture 
with  the  green  background.  Get  the 
children  to  observe  that  it  shows  a 
group  of  8 birds. 

2 Tell  the  children  to  look  at  the 
next  picture  and  decide  whether  or 
not  it  will  show  a group  of  8 when 
the  action  has  been  completed.  If  the> 
think  it  will  show  a group  of  8,  they 
are  to  make  an  X in  the  green  re 
sponse  space.  If  they  think  it  will  not 
they  are  to  make  a scribble  mark  (^) 

3 Tell  the  children  to  follow  th( 
same  procedure  for  each  picture  or 
the  page. 


1 Direct  attention  to  the  exercise 

above  the  heavy  black  line.  Tell  th 
children  to  look  at  each  picture,  dr 
cide  how  many  birds  will  be  le 
when  the  group  that  is  flying  awe 
is  gone,  and  write  the  correct  numer 
on  the  green  line.  | 

2 Direct  attention  to  the  exercis 
below  the  heavy  black  line.  Tell  tl 
children  to  cross  off  in  the  larg 
group  in  each  picture  as  many  at 
mals  or  birds  as  are  in  the  small 
group  and  write  the  numeral  on  tl 
first  answer  line.  Tell  them  to  decir 
how  many  more  animals  are  in  t 
larger  group  than  in  the  small 
group.  They  then  write  that  numei 
on  the  second  answer  line.  When  t 
children  have  completed  the  work 
the  page,  let  them  compare  and  d 
cuss  their  responses. 
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j Tell  the  children  to  look  at  the 
[jst  picture,  and  read  the  expression 

Ijlow  the  green  answer  space.  They 
en  are  to  write  in  the  answer  space 
e basic  fact  they  would  use  to  find 
)w  many  birds  there  are  in  all.  [The 
lildren  should  write  6 + 2 — 8.]  Then 
II  them  to  write  the  correct  numeral 
|i  the  green  line  in  the  expression 
ijjlow  the  answer  space, 
j The  same  procedure  should  be 
• Mowed  for  each  picture  on  the 

I Direct  attention  to  the  two  col- 
ijnns  of  exercises.  Tell  the  children 
ey  are  to  read  each  exercise  and 
rite  the  answer  on  the  green  line. 
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y D 

A 1 + 6=2 

B 2-l  = i- 
c 8-6=-2 

B 

A 1 + 1 = 2 

B 8-2  = 2 

c 7-2  = 2 

+ = 8 1 

^ i 8-3=5  1 

1 8-  + = 4- 

-tl_  birds  in  all 

more  chickens  than  rabbits 

bears  will  be  left. 

D 4+4=.8 

D 2 + 1 = 2 

E 5-3  = ^ 

F 6+2  = -Q 

G 5-4=J- 

E 3 + 5=2 

F 7-4=2 

G 3 + 2 = 2 

J = e 1 

1 8-&=a  1 

. 7 + 1 = 8 1 

H8-7  = -!- 

H 8-5  = 2 

-O  kittens  in  all 

more  rabbits  than  birds 

-O—  pigs  in  all 

1 4+2—  ^ 

. 7-3  = 2 

% 

J 3+3=jS 

K 6-4=2 

L 8-3=2 

J 1 + 4 = 2 

K 7-6=-L 

L 2+4=2 

,l  8-5^3  1 

, 1 d-z-  G 1 

5'-t-3  = 8 1 

m5+3=-§ 

N6-2  = -i 

Q i 

07  + 1 = -® 

P 3+4=2 
q8-1  = 2 1 

M 8-4=2 
-7 

_2_  squirrels  will  be  left. 

more  ducks  than  birds 

-fc'  dogs  in  all 

N 4 + 3 = -l 

i 0 6-5  = 2 

1 p 2 + 6=^ 

1 Q 2 + 5 = 2 

^ 1 8-1=7  1 

,18-7=  1 1 

-g-  turtles  in  all 

—I—  more  birds  than  rabbits 

J — COW  will  be  left. 

I Point  out  the  heavy  black  lines 
|at  divide  the  pictures  on  the  page 
Ito  pairs.  Have  the  children  read  the 
"rst  sentence  in  the  first  picture  and 
l,ie  the  picture  to  find  the  numeral 
jey  are  to  write  on  the  answer  line, 
[dve  them  do  the  same  with  the  sec- 
ind  sentence. 

Ask  how  many  dogs  are  shown  in 
le  second  picture,  and  why  there 
re. that  many.  Direct  attention  to  the 
rst  sentence  in  this  picture.  Ask  how 
lany  dogs  should  be  taken  away 
om  the  8 dogs  [4].  Tell  the  chil- 
ren  to  cross  off  that  many  dogs  in 
)e  picture  and  write  the  appropriate 
umeral  on  each  answer  line  in  the 
rst  sentence.  Then  tell  them  to  write 
|ie  correct  numeral  on  the  answer 
ne  in  the  second  sentence, 
j Have  the  children  follow  the  same 
|rocedure  for  each  pair  of  pictures 
I'n  the  page. 

f 
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This  box  is  for  O dogs. 
There  are btriogs. 


8 dogs-  4*  dogs= 
dogs 

more  dogs  are  needed. 


B 


7 ' 

/..  pennies  will  buy 
the  doll. 

There  are  ^ pennies. 


©3^ 


7 pennies-  pennies^ 
-s5_  pennies 

-5-  more  pennies  are  needed. 


This  box  is  for  _S.  balls. 
There  is  I ball. 


# 


8 balls-_L  ball= 
balls 

—Z.  more  balls  are  needed. 


. pennies  will  buy 


8 pennies--^-  pennies= 
pennies 

more  pennies  are  needed. 


Of 


©©© 


*-'  pennies  will  buy 
the  book. 

There  are  pennies. 


er  responses  might  be  gi 
s shown  are  illustrative  o 


5 pennies-—^  pennies= 
pennies 
4-  more  pennies  are  needed. 


This  box  is  for  ^ cows. 
There  are  _ 5_  cows. 


6 cows-  ^ cows= 

— L cow 

_! more  cow  is  needed. 
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8,_  3(-  5( 


more  cents  are  needed. 


® 


00000  0 


. more  cents  are  needed. 


®®®® 


r« 


_J — more  cent  is  needed. 


® ® 

JZ_c-_^c=-^c 


more  cents  are  needed. 


®®®® 


more  cents  are  needed. 


Q 


A 8=5+E 
B 3=1+1 
c 8=3+1 
D 6=5+1 

E 2=1+1 

f 8=7+1 
c 7 = 6+! 
H 5 = 3+1 
, 8=1+1 


8-5-3 


3-1=2 


8-3=5 


6-5  = 1 


2-/=l 


8-7=1 


7-6  = 1 


5-3=2 


8-i-7 


1 Call  attention  to  the  first  picture 
and  work  through  the  exercise  witli 
the  children.  Be  sure  they  understand 
that  the  first  sentence  should  be  com- 
pleted to  read  “8^  — 3^  = 5^/'  thot 
they  should  write  “8  — 3 = 5”  in  the 
green  answer  strip,  and  that  the  last 
line  should  be  completed  to  read 
more  cents  are  needed.” 

2 Have  the  children  follow  the  same 
procedure  for  each  picture  on  the 
page. 


j 6=3+* 

6-3  =3 

3 In  Exercises  A to  Q at  the  right  of 

K 6=2+W 

6-2  = H- 

the  page,  the  children  are  to  writ* 

L 8=4+H 

8-4-=4- 

the  subtraction  basic  fact  they  would 

M 5=2+* 

5-2=3 

use  to  find  the  numeral  that  belongs 
where  the  screen  is.  For  example,  in 
Exercise  A they  should  write  “8— i 
= 3." 

N 6=4+M 

6-+=a 

o 8=6+Hi 

8-6=2 

P 8=2+B 

8-2=6 

Q 7=4+* 

7-4*=3 

69 


. groups  of  frogs 


-6—  frogs  in  each  group 


8 frogs  in  all 
4 twos = -8— 


groups  of  cows 


^ cows  in  each  group 
^ cows  in  all 
3 twos=-^.... 


groups  of  pigs 
pigs  in  each  group 
pigs  in  all 

8 


If  0 

groups  of  dogs 
— 3_  dogs  in  each  group 
^ dogs  in  all 

2 threes  = ^ 

2 . groups  of  ducks 

Jt  ducks  in  each  group 

8 ducks  in  all 

2 fours=-8L_ 

(Sm>> 

—^-groups  of  horses 

3 horses  in  each  group 
^ horses  in  all 

2 threes =-^_ 

_-L_  groups  of  mice 

2 mice  in  each  group 
^ mice  in  all 

4 twos=  o 

' 

-3  groups  of  birds 
^ birds  in  each  group 
^ birds  in  all 

3 twos=  ^ 

fa  Sn 

= groups  of  bears 

7*  bears  in  each  group 
^ bears  in  all 

2 fours=_8_ 

3 twos=_^ 


B 4 quarts=  pints 
C 4 + 2=_^ 

0 5-3=_2^ 

E 2 fours  = 8 

F 2 nickels=_!_Q  cents 
G 1 dime=  2 nickels 
H 2 threes=_6_ 

1 5-4=J_ 
j 3 + 3=_^ 

K 7-4=_^ 

L 4 tW0S=_8_ 

M 6 pints=.3 quarts 

N 2-1=_L 
o 7-6=J_ 

P 2 + 4=.^ 

Q 7-3=_!iL 


1 Direct  attention  to  the  first  pi< 
ture.  Ask  how  many  groups  of  frog 
are  shown  and  how  many  frogs  are 
each  group.  Tell  the  children  to  rea 
the  expressions  included  with  the  pi( 
ture  and  to  use  the  picture  to  find  th 
numerals  that  are  to  be  written  on  th 
answer  lines. 

2 Have  the  children  follow  the  sort 
procedure  for  each  picture  on  ti 
page. 

3 The  children  should  read  ea< 
exercise  in  the  column  on  the  rig 
side  of  the  page  and  write  the  answ 
on  the  green  line. 
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II 

hAsk  the  children  to  read  the  first 
I ression  in  the  first  picture  and 
i the  picture  to  find  the  answer, 
j them  to  read  the  second  expres- 
\ and  encircle  groups  of  2.  Now 
i e them  read  the  third  expression 
I write  the  numeral  that  tells  the 
l iber  of  groups  of  2 frogs.  Finally, 

[ e them  write  the  correct  numeral 
the  last  answer  line. 

Have  the  children  follow  the  same 
cedure  for  each  of  the  pictures  on 
page. 

The  children  should  read  each  ex- 
se  in  the  column  on  the  right  side 
jhe  page  and  write  the  answer  on 
green  line. 


Tell  the  children  to  read  the  first 
)ression  in  the  first  picture  and 
te  the  answer.  Point  out  that  the 
>en  dots  show  how  many  groups 
y are  to  make.  Have  them  write  the 
neral  on  the  next  answer  line.  In- 
jct  the  children  to  make  equal 
>ups  by  drawing  a line  from  a doll 
the  first  dot,  from  a doll  to  the 
lOnd  dot,  and  so  on,  until  they  have 
[led  a doll  to  each  dot.  Then  they 
! to  draw  a line  from  one  of  the 
naining  dolls  to  the  first  dot,  and 
on,  until  all  the  dolls  have  been 
id.  Have  them  read  the  next  two 
pressions  and  write  the  answers. 
Have  the  children  follow  the  same 
5cedure  tor  each  picture  on  the 
ge. 

In  Exercises  A to  Q,  the  children 
5 to  write  a numeral  on  the  answer 
e or  cross  off  a word  that  is  not 
eded. 
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Put  2 frogs  in  each  group. 

^ groups  of  2 frogs 
8=-Jitwos 

^ bears  in  all 

Put  3 bears  in  each  group. 

groups  of  3 bears 

6=  ^ threes 

8.  cows  in  all 

Put  4 cows  in  each  group. 
— ^ groups  of  4 cows 
8=—?-  fours 

B 

A 6=  3 twos 

B 8=  2.  fours 
c 6-4=  2. 

D 2 threes  = 6 

E 4 quarts=  8 pints 

^-—^Other  respon 

es  The 

f 2 dimes=  *4  nickels 
n 1 - 4- 

— Odogs  in  all 

Put  4 dogs  in  each  group. 

groups  of  4 dogs 

8=  ^ fours 

6 kittens  in  all 

Put  2 kittens  in  each  group, 
groups  of  2 kittens 

6=.. -3-  twos 

— 8 mice  in  all 

Put  2 mice  in  each  group. 

^ groups  of  2 mice 

8=  -4*  twos 

G 5— 1=_!T 

H 6=  ^ threes 

1 8=  4*  twos 

J 4+4=  8 

K 2 fours=  8 

L 3 twos=  ^ 

^ pigs  in  all 

Put  3 pigs  in  each  group. 

— ^ groups  of  3 pigs 
6=—^  threes 

8 ducks  in  all 

Put  4 ducks  in  each  group. 

groups  of  4 ducks 

8=  ^ fours 

o turtles  in  all 

Put  2 turtles  in  each  group. 

3.  groups  of  2 turtles 

6=  ^ twos 

M 10  pennies=__^  nickels 

N 6+2=_8 

o 4twos=  8 

P 3+4=  7 

Q 5-3=_  2 
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Make  _ ~ equal  groups. 

dolls  in  each  group 
8=4  groups  of 


Make 5::  equal  groups. 

boats  in  each  group 
8=2  groups  of 


Make li  equal  groups. 

— ^ ducks  in  each  group 
8=4  groups  of ^ 


Make  — equal  groups. 

lil  cars  in  each  CTOup 

8=2  groups  of  _!L 


^ books  in  all 

3 


Make 


equal  groups. 


— books  in  each  group 

6=3  groups  of — 


sleds  in  all 

Make  — ^ equal  groups. 
— !T  sleds  in  each  group 
8=2  groups 


I each  gro 

of^ 


balls  in  all 
7 

M^e — equal  groups 

balls  in  each  group 

6=2  groups  of 


— ~ blocks  in  ail 
M^e  equal  groups. 

blocks  in  each  group 
6=2  groups  of  ^ 


'wamns  in  all 

Make — equal  groups. 

^ wagons  in  each  group 


B 

A 6=3  twos  t^>^es 
B 8=  twos 
e 6=  ^ twos 
D 2 fours  = ^ 

B 7-3=_  + 

F 6-1=  ^ 

G 3 tW0S=;  ^ 

H 8 = 2 t^s  fours 
I 5+1=  ^ 
j 6=2  threes 
K 5-2=_L 
I 4 twos=  Q 

M 2-l=J_ 

N 8-4=_i 
o 3+5=  9 

P 8-7=_L 

Q 8 = 4 twos 
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n 

plus  minus'" 

Cl 

® * 

® @ « 

plus  'llliliub" 

plus"  minus 

if 

plus  minus " 

1 6+£-  8 1 

■■■■ 

■■■■ 

■plus  " minus 

plus  IllillUb  ■ 

plus"  minus 

plus  IllillUb— 

1 8-7=1  I 

1 6-3  = 5 1 

-A 

-plus-minus 

plus  Tniiiub 

plus  minus — 

plus—  minus 

1 

[f+7=a  1 

plus  IllillUb" 

plus"  minus 

ee 

plus  'minus  “ 

■ ptus~  minus 

1 5'i"3=  © 1 

II 

1 

1 t-t-l  =3  1 

1 a-b-4 1 
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□ 7 

ft  8 bears  minus  1 bear  are  ' bears. 

® 8 

H c,  ? . 

ft  Subtract  2 fr'-'m  8 O t =*  (o 

g 2 plants  plus  4 plants  are  ^ plants. 

B 8-7= L 

B Add  5 and  3 5 -t*  3 = 8 

t 4 men  plus  4 men  are  Q men. 

C 7-4=  3 

c Subtract  6 from  7.  7 — 8—1 

0 7 girls  minus  5 girls  are  ^ girls. 

D 5+3=_^ 

P 3 fri->m  8 8 — 3 •—  3 

( 8 mice  minus  3 mice  are  ^ mice. 

E 4+2= 

E Add  3 and  4.  3'f‘H*— 7 

f 5 dogs  minus  1 dog  are  dogs. 

F Fi-.3=  ^ 

F Add  1 and  7 1 + 7 = 8 

Q 8 birds  minus  5 birds  are  3 birds. 

G 7+1=  8 

G Subtract  1 from  8.  8 “ 1 — 7 

II  2 pigs  plus  6 pigs  are  ® pigs. 

H 8-4= 

H Add  3 and  3.  3-*-  3=  G 

1 7 frogs  plus  1 frog  are  ^ frogs. 

1 2+fi=  8 

1 Subtract  3 from  8.  ® 3—5 

j 6 dolls  minus  4 dolls  are  ^ dolls. 

j 5-4=J! 

1 Suhtra'-f  7 fr'-'m  ® 9 7—1 

K 2 cars  plus  1 car  are  ^ cars. 

K .3  + 8=  Q 

If  Add  4 and  4 8 

1 5 balls  minus  2 balls  are  ^ balls. 

L 7-.3=  ^ 

L Add  1 and  5 1 + 5=8 

M 8 beds  minus  2 beds  are  ^ beds. 

M 8-fi=  2. 

M Add  6 and  2.  8 + 2.  — 8 

14  3 books  plus  2 books  are  ^ books. 

N 1 +7=  8 

N Suhtra'-f  2 fr^'m  7 7""^  — * 5 

Q 4 tables  plus  3 tables  are  tables. 

O 3-2  = _L_ 

rt  Add  ^ an'^  ^ 

p 8 boats  minus  6 boats  are  ^ boats. 

P 8-8=  3 

p Subtract  4 from  8.  ® 

Q 5 apples  plus  1 apple  are ^apples. 

Q 2 + 5 = JL 

Q Subtract  5 from  6.  — ^ — 

1 Get  the  children  to  notice  that  in 
some  pictures  a group  of  objects  is 
being  combined  with  another  group 
and  that  in  other  pictures  a group  is 
being  removed.  Direct  attention  tc 
the  first  picture.  Ask  the  children  tc 
decide  whether  the  action  shown 
suggests  the  word  plus  or  the  wore 
minus.  Tell  them  to  cross  off  the  wore 
that  does  not  belong.  Now  ask  hov 
many  frogs  are  sitting  still,  how  man^ 
frogs  are  joining  them,  and  how  man' 
there  will  be  in  all.  Tell  the  childrei 
to  write,  in  the  green  answer  strip 
the  numerals  and  signs  that  go  wit 
what  is  happening.  [The  childre 
should  write  “6-|-2  = 8.”] 

2 Have  the  children  follow  the  sam 
procedure  for  each  picture  on  th 
page. 


1 Direct  attention  to  the  first  ce 
umn  of  exercises.  Tell  the  children 
read  each  exercise  and  write  tf 
correct  numeral  on  the  answer  lin| 

2 Have  the  children  follow  the  sar 
procedure  for  the  second  column 
exercises. 

3 Direct  attention  to  the  last  colur 
of  exercises.  Tell  the  children  to  wrif 
on  each  answer  line,  the  addition 
subtraction  basic  fact  they  must  u| 
to  find  the  answer  to  the  exercise.  F| 
Exercise  A they  should  write  “8 
= 6.”  The  children  should  do  t| 
work  independently. 
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i Direct  attention  to  the  first  picture. 
1st  the  children  to  observe  how  many 
I'^oups  of  cows  there  are,  how  many 
fws  are  in  each  group,  and  how 
any  there  are  in  all.  Tell  them  to 
rite  the  correct  numerals  on  the  an- 
f'er  lines. 

iTell  the  children  to  find  the 
iswers  for  the  expressions  in  the 
(her  pictures  in  the  same  way.  For 
|e  picture  of  the  dogs,  explain  that 
ley  are  to  cross  off  the  word  that 

res  not  apply  in  the  last  line  [fours] . 

Tell  the  children  to  read  each  ex- 
ijcise  in  the  column  at  the  right  and 
(jther  write  the  answer  on  the  answer 
;ie  or  cross  off  the  word  that  does 
li)t  belong  in  the  exercise. 


iS-7S  FOUNDATION  FOR 

I Objectives 

jie  idea  of  one-to-one  correspond- 
|ice,  a basic  concept  in  arithmetic, 
pn  be  extended  to  include  many 
irher  correspondences.  Simple  ex- 
amples are  one-to-two  correspond- 
nce,  two-to-three  correspondence, 
ne-to-ten  correspondence,  or  one-to- 
ne hundred  correspondence.  For 
jxample,  suppose  that  in  a collection 
jf  balloons,  2 balloons  out  of  each  3 
ijre  red,  and  1 balloon  out  of  each  3 
(■  blue.  Then  there  are  2 red  balloons 
jjr  each  blue  balloon,  and  a 2-to-l 
lorrespondence  can  be  made  be- 
jveen  the  members  of  the  group  of 
Ipd  balloons  and  the  members  of  the 
[roup  of  blue  balloons.  Or  suppose 
not  out  of  every  5 balloons  in  a col- 
lection 2 are  green  and  3 are  yellow. 
V 2-to-3  correspondence  can  be  set 


USE  OF  RATIOS 

up  between  the  members  of  these 
two  groups. 

Correspondence  can  be  set  up  be- 
tween groups  of  objects  that  are  quite 
different.  Thus,  suppose  there  are  10 
toys  for  a group  of  5 children.  Then 
subgroups  may  be  made  from  each  of 
these  groups  so  that  2 toys  go  with, 
or  correspond  to,  each  child.  Toys 
can  be  distributed  at  the  rate  of  2 toys 
per  child.  It  is  relatively  easy  to  see  the 
relationship  of  the  two  groups  (all  the 
toys  and  all  the  children)  when  it  is 
expressed  in  its  simplest  form — that 
is,  2 toys  to  1 child,  rather  than  10 
toys  to  5 children  or  100  toys  to  50 
children. 

On  pages  75-77,  the  children  ex- 
tend and  generalize  their  idea  of 
correspondence.  They  learn  to  sepa- 
rate two  groups  into  subgroups  so 


that  the  correspondence  between  the 
two  groups  is  recognizable  in  its 
simplest  form. 

Preliminary  Teaching 

Before  the  children  use  Worksheets 
75-78,  they  should  be  able  to  dis- 
criminate between  situations  in  which 
a number  of  equal  groups  possess 
similar  characteristics  and  situations 
in  which  they  do  not.  They  should  be 
able  to  separate  two  groups  into  the 
same  number  of  subgroups  that  pos- 
sess similar  characteristics  through- 
out. They  should  know  when,  and 
under  what  conditions,  they  can  make 
such  statements  as:  “2  balls  out  of  3 
are  red,”  ”3  large  boxes  for  every  5 
small  boxes,”  etc. 

You  will  need  a collection  of  small 
objects  (jacks  of  different  colors; 
markers  of  different  shapes,  sizes,  or 
colors;  blocks,  toy  airplanes,  pencils. 
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etc.)  to  use  with  the  following  activi- 
ties. 

First,  the  children  learn  to  recog- 
nize situations  in  which  there  are 
equal  subgroups  of  equal  groups.  Ex- 
amples of  this  type  of  situation  are: 
2 out  of  every  3 balls  are  yellow;  3 
out  of  every  5 blocks  are  large;  1 out 
of  every  3 airplanes  is  small. 

Set  up  five  groups,  each  with  sim- 
ilar subgroups,  on  a table  where  all 
the  children  can  see  them.  For  ex- 
ample, set  up  five  groups  of  3 balls; 
of  each  3 balls,  2 are  red  and  1 is 
green.  By  questioning  get  the  children 
to  see  that  the  balls  are  arranged  in 
equal  groups,  and  let  them  discover 
the  differences  and  similarities  of  ob- 
jects within  the  groups.  Discourage 
discussion  of  the  total  number  of  ob- 
jects on  the  table. 

Proceed  with  questions  and  direc- 
tions such  as:  “How  are  the  balls 
arranged?  [In  groups  of  3]  Are  the 
groups  of  balls  alike  in  any  way? 
[There  are  2 red  balls  in  each 
group.]  Can  you  say  that  2 balls  out 
of  each  group  Of  3 balls  are  red?  Is 
there  any  other  way  in  which  the 
groups  of  balls  are  alike?  [Work  for 
responses  like  ‘There  is  1 green  ball 
in  each  group,’  ‘1  ball  out  of  each 
group  of  3 balls  is  green,’  ‘1  out  of  3 
is  green,’  ‘There  is  1 green  ball  for 
every  2 red  balls.’  ] ’’ 

Set  up  other  such  collections  of 
objects  and  proceed  in  a similar  way. 
Include  some  groups  with  character- 
istics that  are  not  common  to  all  the 
groups.  For  example,  in  a set  of 
groups  of  dolls,  2 dolls  out  of  each 
5 dolls  might  be  wearing  hats.  In  all 
the  groups  but  one,  4 dolls  out  of  5 
dolls  could  be  sitting  and  the  other 
one  lying  down.  In  the  one  different 
group,  all  the  dolls  should  be  sitting. 
After  establishing  that  2 dolls  out  of 
each  five  dolls  are  wearing  hats,  ask: 
“What  else  can  you  say  about  the 
dolls?  [3  dolls  out  of  5 dolls  are  not 
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wearing  hats.]  Can  you  say  that  4 
out  of  5 dolls  are  sitting?  Why  not?’’ 
Some  children  may  want  to  say:  “But 
at  least  4 dolls  in  each  group  are 
sitting.’’  Try  to  get  them  to  under- 
stand that,  although  this  is  true,  it  is 
not  the  same  kind  of  statement  they 
have  been  making,  because  in  one 
group  all  the  dolls  are  sitting. 

Be  sure  the  children  understand 
clearly  that  no  characteristic  can  be 
selected  as  a common  characteristic 
unless  it  is  true  of  every  group.  That 
is,  if  they  notice  that  2 tops  in  a 
group  of  5 tops  are  large,  they  must 
be  sure  to  check  every  group  of  5 
tops  to  see  if  it  contains  just  2 large 
tops  before  they  can  say  “2  tops  out 
of  each  5 tops  are  large.’’ 

Give  each  child  a collection  of  1 2 
or  15  small  objects,  one  third  of 
which  are  different  in  size,  color,  or 
shape  from  the  rest  but  are  similar  to 
one  another.  Examples  of  appropri- 
ate collections  are:  8 green  markers 
and  4 yellow  markers;  10  round 
markers  and  5 square  markers;  8 
blue  cards  and  4 white  cards.  Ask  the 
children  to  arrange  their  collections 
in  groups  of  3 in  such  a way  that 
each  group  is  exactly  like  every  other 
group.  Then  let  each  child  make  state- 
ments about  another  child’s  arrange- 
ment: “1  marker  out  - of  each  3 
markers  is  yellow,”  “2  markers  out  of 
each  3 are  green,”  “2  markers  out  of 
each  3 are  round,”  and  so  on. 

[Worksheet  75  can  be  used  at  this 
point.] 

Next,  the  children  learn  to  deter- 
mine whether  or  not  they  can  dis- 
tribute two  series  of  unlike  objects 
(of  unequal  number)  into  the  same 
number  of  groups  so  that  (1 ) an  equal 
number  of  one  kind  of  object  is  in 
each  group,  and  (2)  an  equal  number 
of  another  kind  of  object  is  in  each 
group.  They  then  learn  to  make  com- 
parisons between  the  quantities  by 
such  statements  as:  “There  are  2 air- 


planes for  each  3 boys,”  and  “There 
are  2 for  3.” 

First,  set  up  four  or  five  groups  of 
objects  on  a table  where  all  the  chil- 
dren can  see  them.  These  groups 
should  be  composed  of  equal  sub- 
groups of  unlike  objects.  For  example, 
you  might  use  sets  of  2 dolls  and  3 
doll  chairs.  Proceed  somewhat  as  fol- 
lows: “Look  at  the  groups  on  the 
table.  How  many  dolls  are  there  in 
each  group?  [2]  How  many  chairs 
are  there  in  each  group?  [3]  What 
can  you  say  about  the  dolls  and  the 
chairs?  [There  are  2 dolls  for  each  3 
chairs,  and  there  are  3 chairs  for 
each  2 dolls.]  ” 

Now,  set  up  two  series  of  equal 
groups,  but  do  not  combine  them. 
Ask:  “How  are  the  boxes  arranged? 
[In  groups  of  3]  How  are  the  toy 
dogs  arranged?  [In  groups  of  2]  Is 
there  a group  of  boxes  for  each 
group  of  dogs?  [There  are  3 boxes 
for  each  2 dogs.]  What  else  can  you 
say  about  the  boxes  and  the  dogs? 
[There  are  2 dogs  for  each  3 
boxes.]”  Repeat  this  activity  several 
times  with  different  sets  of  groups  of 
unlike  objects. 

Next,  set  up  three  or  four  equal 
groups  of  one  kind  of  object  (for 
example,  four  groups  of  three  air- 
planes each).  Nearby  put  a group  of 
another  kind  of  object  (blocks).  The 
number  of  blocks  should  be  a mul- 
tiple of  the  number  of  groups  of  air- 
planes. Now  ask:  “How  many  groups 
of  airplanes  are  there?  [4]  How 
many  airplanes  are  in  each  group? 
[3]  How  many  groups  of  blocks  are 
there?  [ 1 ] How  many  blocks  are 
there  for  each  group  of  3 airplanes? 
How  can  we  find  out?” 

Get  the  children  to  suggest  that 
the  blocks  be  distributed  one  by  one 
to  the  groups  of  airplanes  until  all 
the  blocks  have  been  used.  Let  a 
child  do  this.  Then  ask:  “How  many 
blocks  were  put  with  each  group  of 


86 


planes?  What  can  you  say  now 
out  the  blocks  and  the  airplanes?” 
peat  this  activity  several  times, 
^n  use  a group  that  cannot  be  dis- 
I 3uted  equally  among  the  organ- 
d groups  and  let  the  children  dis- 
I /er  that  they  cannot  say,  “There 
? 3 balls  for  every  2 pencils.”  Re- 
at  these  activities  until  you  are  sure 
i children  understand  the  principles 
olved. 

Finally,  ask  6 children  to  arrange 
jmselves  in  groups  of  2 or  groups 
3.  When  they  have  done  this,  pro- 
le an  appropriate  number  of  ob- 
its (books,  pencils,  toys,  etc.)  and 
)<  them  to  arrange  these  objects  so 
3t  there  is  an  equal  group  of  objects 
: each  group  of  children.  The  chil- 
en  should  understand  at  this  point 
3t  the  groups  of  objects  must  be 
ual  in  number.  Then  have  several 
ildren  in  turn  make  statements  like 
[here  are  3 books  for  each  2 chil- 
en,”  “There  are  2 children  for  each 
books,”  “There  are  3 for  2,”  etc. 

1 [Worksheet  76  can  be  used  at  this 
tint.] 

Use  activities  like  those  suggested 
r both  Worksheet  75  and  Work- 
eet  76,  and  get  the  children  to  or- 
inize  the  two  different  types  of 
uations  (2  big  balls  out  of  every  5 
ills,  and  2 balls  to  every  5 blocks), 
ive  them  practice  in  distinguishing 
ftween  these  situations  and  in  mak- 
g the  appropriate  statement  for 
iich  situation. 

[Worksheets  77  and  78  can  be 
iCd  at  this  point.] 
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Comments 

n this  page  the  child  examines 
oups  of  objects  to  determine 
hether  or  not  they  are  made  up  of 
jual  subgroups  with  common  char- 
:teristics. 

To  introduce  this  page,  write  on 
e board  several  sets  of  statements 


like  those  on  page  75.  Place  groups 
of  objects  that  fit  the  first  statement 
on  a table,  and  ask  questions  that 
will  help  the  children  decide  what 
numerals  belong  on  the  answer  lines. 
Let  a child  write  the  numerals  on  the 
answer  lines.  Continue  until  you  are 
sure  the  children  understand  what 
they  are  to  do.  Then  have  them  turn 
to  page  75.  Work  with  the  children 
on  the  first  two  or  three  exercises. 


On  this  page  the  child  learns  to 
distribute  two  unequal  groups  of  un- 
like objects  into  the  same  number  of 
groups  so  that  (1)  an  equal  number 
of  one  kind  of  object  is  in  each  group, 
and  (2)  an  equal  number  of  the  other 
kind  of  object  is  in  each  group. 

To  introduce  this  page,  arrange  15 
boxes  or  paper  cups  in  a circle  and 
put  9 markers  within  the  circle. 
Ask  a child  to  arrange  the  boxes  in 
groups  of  5.  Then  ask  another  child  to 
distribute  the  markers  equally  among 
the  groups  of  boxes  by  pushing  a 
marker  over  to  each  group  of  boxes 
in  turn,  then  repeating  this  process 
until  all  the  markers  have  been  used. 
Ask  the  children  how  many  markers 
there  are  with  each  group  of  boxes. 
Get  them  to  observe  that  there  is  an 
equal  number  of  markers  with  each 
group  of  5 boxes.  Write  “3  markers 
for  each  group  of  5 boxes”  on  the 
board. 

Now,  change  the  number  of  boxes 
and  the  number  of  markers  and  write 
an  expression  on  the  board  like  one 
of  those  on  page  76.  Be  sure  to  in- 
clude an  answer  line.  The  expression 
must  be  applicable  to  the  group  of 
markers  and  the  group  of  boxes  you 
have  just  set  up.  Ask  the  children 
what  they  think  they  are  to  do  and, 
if  possible,  let  them  work  it  out  them- 
selves. Let  one  child  put  the  boxes  in 
groups  of  the  size  indicated  in  the 


expression  on  the  board,  and  let  an- 
other child  distribute  the  markers  and 
write  the  correct  numeral  on  the 
board.  Repeat  this  activity  once  more, 
but  this  time  use  a group  of  markers 
that  cannot  be  equally  distributed 
among  the  groups  of  boxes.  Let  the 
children  distribute  the  markers  and 
discover  that  they  cannot  be  arranged 
in  equal  groups  to  correspond  to  the 
groups  of  boxes.  Explain  that  the 
expression  on  the  board  must  be 
crossed  off. 

Tell  the  children  to  open  their 
books  to  page  76.  Help  them  with 
at  least  the  first  two  pictures. 
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Comments 

On  this  page  the  child  gets  more 
experience  with  the  two  types  of  situ- 
ations expressed  by  ratios  that  were 
introduced  on  pages  75  and  76. 

If  the  activities  suggested  in  “Pre- 
liminary Teaching”  have  been  used, 
and  if  pages  75  and  76  were  intro- 
duced as  suggested  in  the  “Com- 
ments” for  those  pages,  no  special 
activity  should  be  needed  to  intro- 
duce this  page. 

Ask  the  children  to  open  their 
books  to  page  77.  Let  them  examine 
and  discuss  the  page.  Work  with  them 
on  the  first  two  pictures;  then  let 
them  finish  the  page  independently. 
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Comments 
This  page  provides  practice  in  the 
solution  of  pictorial  problem  situa- 
tions and  on  the  addition,  subtrac- 
tion, multiplication,  and  division  basic 
facts  the  children  have  learned  up  to 
this  point. 

All  the  exercises  on  this  page  are 
similar  to  ones  the  children  have  done 
before.  No  special  introduction 
should  be  necessary.  When  they  have 
finished,  you  may  wish  to  let  them 
compare  and  discuss  their  work. 
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1 Point  out  the  three  groups  of  toy; 
in  the  first  picture,  and  hove  the  chil 
dren  draw  a ring  around  each  group 
Have  the  children  read  the  first  ex 
pression  and  decide  that  each  grouf 
has  balls  in  it  and  that  each  grouf 
has  the  same  number  of  balls.  Te 
them  to  write  on  the  first  answer  lin 
the  numeral  that  stands  for  the  num 
ber  of  balls.  On  the  second  answe 
line  they  are  to  write  the  numerc 
that  represents  the  number  of  toy 
in  all  in  each  group. 

2 Adapt  Note  1 and  use  with  th 
second  expression.  Tell  the  childre 
that  if  they  find  an  expression  the 
cannot  be  answered,  they  are  to  cro: 
it  off. 

3 Adapt  Note  1 and  use  with  th 
third  expression. 

4 Repeat  the  same  procedure  wi 
each  of  the  other  pictures  on  tf 
page. 


] Point  out  what  the  expression 
the  first  picture  says  [that  the  box 
should  be  put  in  groups  of  5],  T 
the  children  to  draw  a ring  around 
many  groups  of  5 boxes  each  as  th 
can, 

2 Tell  the  children  to  try  to  put  t 
same  number  of  balls  with  each  gro 
of  boxes.  Direct  them  to  draw  a li 
from  a ball  to  a group  of  boxes, 
line  from  another  ball  to  anotf 
group  of  boxes,  etc,,  until  all  t 
balls  have  been  used.  Have  the  cf 
dren  make  sure  that  there  is  the  sa 
number  of  balls  with  each  group 
boxes.  Then  have  them  write  the  i 
meral  for  that  number  on  the  ansv 
line, 

3 The  children  should  follow 
same  procedure  for  each  picture 
the  page. 
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Explain  that  the  words  printed  in 
ach  picture  tell  what  should  be  in 
ach  group  in  the  picture.  In  each 
roup  the  children  are  to  cross  off 
nough  of  one  (or  both)  kinds  of  ob- 
ict  to  make  the  statement  true.  Some 
roups  are  already  limited  to  the 
umber  of  each  kind  of  object  spee- 
ded in  the  expression,  and  they 
hould  be  left  as  they  are. 

Work  through  the  first  two  pic- 
ijres  with  the  children;  then  let  them 
nish  independently.  When  they  have 
nished,  let  them  compare  and  dis- 
pss  their  work. 

i 

! 


] 

i 


l|  Tell  the  children  to  read  the  ex- 
pressions in  each  picture  and  use  the 
picture  to  find  the  numerals  that  be- 
Png  on  the  answer  lines. 

* In  Exercises  A to  Q the  children 
hould  either  write  the  answers  on  the 
ines  or  cross  off  the  words  that  do 
tot  apply. 
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rirx  a 

DOO 

i*X 

lUK 

mm 

2 apples  for  each  3 bags 

1 r 9 9^ 

2 big  boxes  for  each  4 boxes 

0o®©Ol0L 

OOoo©isj 

ooo<SO^^ 

o®o^O®@ 

3 little  balls  for  each  5 balls 

ml  cc 

SBC  j3a]ia: 

CCIkT  jj 

QQD  830 

2 boxes  for  each  3 cans 

C35r!)3C5iO 

Other  responses  might  be 
ones  shown^jre  mustrotiv 

CP  ci  ^ 3 cpjNt 

ocf  cpoox" 

5 boxes  for  each  2 wagons 

given.  The  S ^ 

'xT  ^xr 

1 long  umbrella 

for  each  3 umbrellas 

A 44.1 

S«[4444«0-^ 
5=^4444  4 

4 little  baskets 

for  each  5 baskets 

4 sleds  for  each  3 dolls 
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79-87  THE  BASE-TEN  SYSTEM  OF  NUMERATION  TO  999 


Objectives 

Any  number,  no  matter  how  large, 
can  be  symbolized  by  using  the  ten 
numerals  and  the  principles  of  the 
base-ten  system  of  numeration.  When 
1 0 tens  is  reached  in  the  counting 
process,  we  use  the  word  hundred. 
If  the  children  understand  the  princi- 
ples of  the  base-ten  system,  if  they 
learn  to  use  this  new  word,  and  if 
they  understand  what  it  tells  them 
about  1 0 groups  of  ten  and  place  val- 
ue, they  can  easily  read  and  write  nu- 
merals to  999.  Use  of  the  word  hun- 
dred simplifies  the  reading  of  numer- 
als. For  example,  496  could  be  read 
“forty-nine  tens,  six,”  but  “four  hun- 
dred ninety-six”  is  the  form  we  use. 

Children  must  understand  that  the 
word  hundred  always  refers  to  1 0 
tens  and  that  it  must  be  preceded  by 
another  number  name,  from  one  to 
nine,  to  tell  how  many  groups  of  10 
tens  there  are.  They  must  learn  how 
hundreds  are  indicated  by  place  value 
in  written  symbols.  They  must  learn 
also  how  to  extend  what  they  know 
about  the  base-ten  system  from  1 to 
99  to  include  the  numerals  from  99 
to  999.  When  999  is  reached,  the 
word  thousand,  meaning  10  hun- 
dreds, is  introduced.  The  base-ten  sys- 
tem beyond  999  is  not  dealt  with  in 
Our  Number  Workshop  2. 

Preliminary  Teaching 
The  children  already  know  how  to 
group  by  tens  and  ones,  how  to  count 
by  tens  and  ones,  how  to  use  tally 
marks  to  show  tens  and  ones,  and 
how  to  translate  the  tally  marks  cor- 
rectly into  numerals  that  represent  the 
numbers  to  99.  They  must  learn  to 
group  and  count  by  hundreds,  tens, 
and  ones;  to  use  tally  marks  to  show 
hundreds,  tens,  and  ones;  and  to 
translate  the  tally  marks  into  numerals 
that  represent  the  numbers  to  999. 


You  will  need  a large  quantity  of 
peg  sticks,  straws,  etc.,  that  can  be 
grouped  in  bundles  of  10,  so  that 
these  can,  in  turn,  be  grouped  in  piles 
of  10  tens. 

Since  this  section  (Worksheets  79- 
87)  is  organized  in  the  same  way  as 
the  previous  section  on  the  base-ten 
system  (Worksheets  29-36),  the  same 
types  of  activities  can  be  used  for 
the  preliminary  teaching.  The  sugges- 
tions here,  therefore,  are  restricted  to 
references  to  pages  in  this  Teaching 
Guide  and  a brief  statement  of  how 
the  idea  taught  previously  is  to  be 
extended. 

Worksheets  79,  80,  and  81  are 
similar  to  Worksheets  29  and  30. 
Adapt  the  activities  suggested  in 
“Preliminary  Teaching”  on  pages  35- 
36  to  teach  the  children  to  make 
groups  of  hundreds,  tens,  and  ones; 
to  tally  them  so  that  they  show  place 
value;  then  to  translate  the  tally  marks 
into  numerals. 

[Worksheets  79,  80,  and  81  can 
be  used  at  this  point.] 

Worksheet  82  is  similar  to  Work- 
sheet 31.  Use  activities  like  those 
suggested  in  “Preliminary  Teaching” 
for  Worksheet  31  on  pages  36-37  of 
this  Teaching  Guide  to  teach  the  chil- 
dren to  count  and  write  hnudreds  in 
numerical  order. 

[Worksheet  82  can  be  used  at 
this  point.] 

Worksheet  83  is  also  similar  to 
Worksheet  31 . Use  activities  like  those 
suggested  in  “Preliminary  Teaching” 
for  Worksheet  31  on  pages  36-37  of 
this  Teaching  Guide  to  teach  the  chil- 
dren to  count  and  write  hundreds  and 
tens  in  numerical  order. 

[Worksheet  83  can  be  used  at  this 
point.] 

Worksheet  84  is  similar  to  Work- 
sheet 34.  Use  the  same  type  of  activi- 
ty suggested  in  “Preliminary  Teach- 


ing” for  Worksheet  34  (see  page  37  ' 
of  this  Teaching  Guide)  to  teach  the  i 
children  to  count  and  write  hundreds, 
tens,  and  ones  in  numerical  order.  i 

[Worksheet  84  can  be  used  at  this 
point.] 

Worksheet  85  is  similar  to  Work-  i 
sheet  35.  Use  the  same  type  of  activ- 
ity suggested  in  “Preliminary  Teach- 
ing” for  Worksheet  35  (see  page  38 
of  this  Teaching  Guide)  to  teach  the 
children  how  to  change  the  number 
symbol  when  the  quantity  it  represents 
is  increased  by  1,  10,  and  100. 

[Worksheet  85  can  be  used  at  this 
point.] 

Worksheets  86  and  87  are  similar 
to  Worksheet  36.  Adapt  the  activities 
suggested  in  “Preliminary  Teaching” 
for  Worksheet  35  (on  page  38  of  this 
Teaching  Guide)  to  teach  the  children 
how  to  change  the  number  symbol 
when  the  quantity  it  represents  is  de- 
creased by  1,  10,  and  100. 

[Worksheets  86  and  87  can  be 
used  at  this  point.] 
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Comments 

On  this  page  the  child  learns  to  group 
by  hundreds,  tens,  and  ones;  to  make 
tally  marks  for  the  groups  to  show 
place  value;  and  to  write  three-digit 
numerals  in  place  of  the  tally  marks. 

Since  this  page  is  like  Worksheets 
29  and  30,  except  that  the  exercises 
are  extended  to  include  groups  of  10 
tens,  or  hundreds,  the  “Comments” 
for  Worksheets  29  and  30  (on  page 
38  of  this  Teaching  Guide)  apply  to 
Worksheet  79  also. 
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Comments 

On  this  page  the  child  continues  the 
work  begun  on  Worksheet  79. 

Since  Worksheet  80  is  similar  to 
Worksheets  29  and  30,  the  “Com- 
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lents"  for  Worksheets  29  and  30  (on 
jjge  38  of  this  Teaching  Guide)  ap- 
y to  this  page  also. 


n Comments 

n this  page  the  child  continues  the 
ork  done  on  pages  79  and  80. 

This  page  is  similar  to  the  two  pre- 
jding  pages.  Here,  however,  since 
e objects  are  already  arranged  in 
les  of  100,  the  children  will  not 
eed  to  encircle  each  group  of  100. 
! sure  they  understand  and  accept 
e pyramids  as  groups  of  100  be- 
ire  they  begin  to  make  their  tally 
arks. 


Comments 

•n  this  page  the  child  learns  the 
ames  and  symbolism  of  the  hun- 
reds.  He  learns  to  say  and  write 
e numerals  in  proper  sequence.  He 
Iso  learns  the  function  of  the  numeral 
pro  in  the  tens’  column. 

This  page  is  similar  to  Worksheet 
1,  but  it  deals  with  hundreds.  The 
Comments”  for  Worksheet  31  (on 
lages  38-39  of  this  Teaching  Guide) 
'pply  to  this  page  also. 
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Comments 

)n  this  page  the  child  learns  the 
ames  and  the  symbolism  of  the  first 
umber  in  each  decade  between  200 
ind  300,  and  between  100  and  200. 

This  page  is  like  Worksheets  31 
ind  82,  but  it  deals  with  decades 
yithin  the  hundreds.  Adapt  the  ‘‘Com- 
nents”  for  Worksheet  31  (on  pages 
!8-39  of  this  Teaching  Guide)  to  fit 
he  exercises  on  Worksheet  83.  The 
irst  picture  should  show  2 1 0 pieces  of 
landy,  the  second  (working  horizon- 
jially)  220,  and  so  on  through  290. 
|vOws  A to  E at  the  bottom  of  the  page 
(ihouid  show  the  names  of  the  first 
lliumber  in  each  decade  between  100 


and  200  in  proper  sequence,  starting 
with  the  numeral  at  the  beginning  of 
the  line. 
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Comments 

On  this  page  the  child  learns  that 
the  symbolism  of  the  numbers  in  any 
hundred  goes  through  the  same  se- 
quence from  1 to  9 in  the  ones’  col- 
umn, the  tens’  column,  and  the  hun- 
dreds’ column. 

This  page  is  like  page  34,  except 
that  it  deals  with  the  symbolism  of 
numbers  within  hundreds  from  100  to 
900.  The  “Comments”  for  Worksheet 
34  (on  page  39  of  this  Teaching 
Guide)  apply  to  this  page  also. 
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Comments 

On  this  page  the  child  learns  how  to 
change  the  number  symbol  when  the 
quantity  it  represents  is  increased 
by  1,  10,  and  100. 

This  page  is  like  page  35,  but  it 
deals  with  hundreds.  The  “Com- 
ments” for  Worksheet  35  (on  page  39 
of  this  Teaching  Guide)  apply  to  this 
page  also. 


86 


Comments 

On  this  page  the  child  learns  how  to 
change  the  number  symbol  when  the 
quantity  it  represents  is  decreased 
by  1,  10,  and  100. 

This  page  is  like  page  36,  but  it 
deals  with  hundreds.  If  any  reteach- 
ing is  necessary,  adapt  the  sugges- 
tions in  “Preliminary  Teaching”  for 
Worksheet  35  (page  38  of  this  Teach- 
ing Guide). 
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Comments 

On  this  page  the  child  learns  how  a 
number  symbol  is  changed  when  the 
quantity  it  represents  is  decreased 
by  hundreds,  tens,  and  ones. 


This  page  continues  the  work  be- 
gun on  the  previous  page.  Here  the 
child  decreases  the  quantity  shown 
in  each  picture  by  crossing  off 
enough  hundreds,  tens,  and  ones  to 
show  the  number  of  objects  indicated 
by  a numeral  in  the  corner  of  the 
picture. 
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esponses  might  be  given.  The 
lown  are  illustrative  only. 

1 lilt — rrmr 


1 Direct  attention  to  the  first  pic- 1' 

ture.  Point  out  that  there  are  10  sticks 
in  each  bundle.  Tell  the  children  to, 
make  as  many  groups  of  100  sticks  j 
as  they  can  by  drawing  rings  around 
groups  of  10  bundles.  Have  them 
make  a tally  mark  for  each  group  of 
100  in  the  first  part  of  the  white 
answer  strip.  j 

2 Tell  the  children  to  make  a tally 
mark  in  the  middle  part  of  the  white 
answer  strip  for  each  bundle  of  10 
sticks  that  is  not  in  a group  of  100. 

3 Have  the  children  make  a tally 
mark  for  each  single  stick  in  the  last 
part  of  the  white  answer  strip. 

4 Tell  the  children  to  write  a nu- 
meral in  the  green  response  space 
in  place  of  the  tally  marks. 

5 Have  the  children  follow  the  same 
procedure  for  each  picture.  Let  them 
discuss  and  compare  their  answers. 


1 Direct  attention  to  the  first  pic- 
ture. Tell  the  children  to  make  groups 
of  100  by  drawing  rings  around 
groups  of  10  bundles.  Have  them 
make  a tally  mark  in  the  first  part  of 
the  white  answer  strip  for  each  group 
of  100. 

2 Tell  the  children  to  make  a tally 
mark  in  the  middle  part  of  the  white 
answer  strip  for  each  bundle  of  10 
objects  that  is  not  in  a group  of  100 

3 Have  the  children  make  a tall> 
mark  in  the  last  part  of  the  white 
answer  strip  for  each  single  object. 

4 Tell  the  children  to  write  a nu 
meral  in  the  green  answer  space  ir 
place  of  the  tally  marks. 

5 Have  the  children  follow  the  sam( 
procedure  for  each  picture  on  th< 
page.  Let  them  discuss  and  compar( 
their  answers. 
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Point  out  to  the  children  that  since 
i i e objects  on  this  page  are  arranged 
? groups  of  hundreds,  tens,  and  ones, 
iey  need  not  encircle  groups  of  100 
i on  the  preceding  pages.  Have 
|em  make  tally  marks  for  the  hun- 
Veds,  tens,  and  ones  in  the  white 
inswer  space. 

} Tell  the  children  to  write  a nu- 
ieral  in  the  brown  answer  space  in 
I'ace  of  the  tally  marks. 

' Have  the  children  follow  the  same 
procedure  for  each  picture  on.  the 
|age.  Let  them  discuss  and  compare 
£eir  answers. 


I Tell  the  children  that  there  are 
|00  sticks  in  each  pyramid.  Tell  them 
ijiat  they  are  to  cross  off  enough  pyra- 
mids of  100  in  the  first  picture  so  that 
will  show  just  100  sticks.  Then  they 
re  to  write  in  the  brown  answer 
pace  the  numeral  [100]  that  tells  the 
1‘umber  of  sticks. 

i In  each  picture  on  the  page,  have 
he  children  cross  off  enough  pyra- 
lids  of  sticks  to  make  it  show  100 
lore  sticks  than  the  picture  before  it 
md  write  the  numeral  in  the  answer 
pace.  They  should  work  across  the 
)age.  Point  out  that  in  some  pictures 
io  pyramids  need  to  be  crossed  off. 

Direct  attention  to  Rows  A to  E. 
ell  the  children  they  are  to  start  with 
jhe  first  numeral  in  each  row,  cross 
pff  numerals  that  are  not  in  the  proper 
Sequence,  and  insert  numerals  that 
are  missing.  They  should  end  with  the 
humeral  900. 
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aa  aaaa 

mill 
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1! 
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mill 
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812 

111! 

mill  nil 

4-64 
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aaaaa  aa 

1 

llllllll 
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Ha  100  200  300  -290  400  500  600  700  800  qoo 


B 300 400  500  600 700  800 qoo 

c 100  200  300  400  500  600  700  800-4o^  qoo 

p 100  -see-  200  300  400  500  eoo  me-  700  800-^^  SOQ 

I 200  300  4-oo-eeo-  500  eoo  7qo  -fee- 800  qoo 
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A 120®  130  140 

150  160 

170 

-fee-  ISO  iqo 

B no 

120 

130  140  150 

160 

170  l80  140 

c no 

IZO  130  14-0  150 

160  170 

180 

-440-  iqo 

D 120 

130  140 

150 

160 

170  180 

-fee-  iqo 

E 120 

130 

140 

470- 

150 

160  170  180  iqo 
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D. 

425 

426 

4-27  -444- 

4-28  424 

•44©-  430 

431  43  2 433  434  435 

Bb 

752 

■9^  753  754  75^5  756  757  758 

754 

-763-  760  761  762  763 

c 

466 

-4^ 

467 

-‘we- 

468 

464 

-474-470  ‘171  472*^73 

D 

141 

142 

14-3  144 

■44^ 

145 

146  14-7  148  -465r  14-4  '50 

E 

800 

801  802 

-m-  803  804  803  806 

-8«- 

807  608  804  810  81 1 

F 

214 

220  221 

222 

223 

224 

225  -254-  226  227 

G 

546 

547 

549  544 

600  601 

602 

-6©4-  603  604  605 

H 

184 

iqo  141 

144- 

142 

143, m, 145,146, 147  |48  144  200  201 

1 

340 

■9»tr  34-1  342 

-346-34-3 

^44  34H- 

-34©-  345  ©4#-  SH-e,  347 

J 

815 

816 

-614-“ 

817 

818 

814 

820  -e25r  821  822 

K 

657 

658  654 

-669- 

660  661 

662 

■669  663  664  665  666 

L 

470 

•if78-4-7|  472 

47  3 474 

-47«-  475 

476  J49@ — 477 
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1 Tell  the  children  that  they  are  to 
cross  off  enough  boxes  of  10  candies 
in  the  first  picture  to  make  it  show 
21  0 pieces  of  candy.  Then  they  should 
write  the  numeral  in  the  brown  an- 
swer space. 

2 In  each  picture  on  the  page,  have 
the  children  cross  off  enough  boxes 
of  candy  to  make  the  picture  show|| 
10  more  than  the  preceding  picture." 
They  should  write  in  the  answer  space 
the  numeral  represented.  They  should 
work  across  the  page. 

3 Call  attention  to  Rows  A to  E at 
the  bottom  of  the  page.  Have  the 
children  start  with  the  first  numeral  in 
each  row,  cross  off  numerals  that  are 
not  in  the  proper  sequence,  and  insert 
numerals  that  are  missing. 


1 Direct  attention  to  Row  A.  Tell 
the  children  they  are  to  start  with  the 
first  numeral  shown,  cross  off  nu- 
merals that  are  not  in  the  proper 
sequence,  and  insert  numerals  that 
are  missing.  They  should  end  the 
sequence  with  the  last  numeral  shown. 
Work  through  Row  A with  the  children. 

2 Have  the  children  arrange  and 
insert  numerals  in  Rows  B to  L in  the 
same  manner. 

3 When  the  children  have  finished, 
let  them  compare  and  discuss  their 
work. 
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Direct  attention  to  the  first  pic- 
re.  Tell  the  children  to  decide  how 
any  objects  are  shown  and  to  write 
e numeral  on  the  first  brown  answer 
ie.  Then  tell  them  they  are  to 
lagine  that  the  number  of  objects 
increased  first  by  1,  then  by  10, 
id  finally  by  1 00.  They  should  write 
e new  numerals  on  the  other  brown 
iswer  lines. 

Have. the  children  follow  the  same 
rocedure  for  each  picture. 

For  each  exercise  in  A to  Q,  the 
iildren  are  to  write  on  the  first 
own  line  the  numeral  that  represents 
more  than  the  numeral  shown;  on 
e next  brown  line  the  numeral  that 
presents  10  more  than  the  numeral 
town;  and  on  the  last  line  the  nu- 
eral  that  represents  100  more  than 
e numeral  shown. 

Let  the  children  compare  and  dis- 
jss  their  work. 


Direct  attention  to  the  first  pic- 
(^re.  Tell  the  children  to  decide  how 
lany  objects  are  shown  and  to  write 
■jHe  numeral  on  the  first  brown  answer 
■ me.  Then  tell  them  to  imagine  that 
ie  number  of  objects  is  decreased 
rst  by  1,  then  by  10,  and  finally  by 
00.  They  should  write  the  new  nu- 
lerals  on  the  other  answer  lines. 

Have  the  children  follow  the  same 
rocedure  for  each  picture. 

Point  out  that  for  each  exercise 
n A to  Q there  is  a numeral  and  three 
brown  answer  lines.  The  number  is  to 
)e  decreased  by  1 and  the  new 
iiumeral  written  on  the  first  brown 
ine;  then  the  original  number  is  to  be 
lecreased  by  10  and  the  numeral 
ivritten  on  the  second  line;  then  the 
original  number  is  to  be  decreased 
ay  100  and  the  numeral  written  on 
he  third  brown  line.  Let  the  children 
ompare  and  discuss  their  work. 
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A A 
A A 

A 

a 

B 

00^0 

0000 

415  42b 

435  525 

loq  110 

114  204 

540  541 

600  640 

AAA 

a 

0000 

14-1  14Z 

151  241 

244  300 

304  344 

320  324 

338  420 

A 322 

323  ®33Z 

422 

, 184 

140 

144 

284 

c 610 

611 

620 

710 

0 554 

560 

564 

654 

E 278 

274 

288 

378 

E 701 

702 

711 

801 

G 525 

52b 

535 

625 

h400 

401 

410 

500 

. 777 

778 

787 

877 

j 634 

640 

644 

734 

,414 

420 

424 

514 

L 145 

14b 

155 

245 

m304 

310 

314 

404 

n832 

833 

842 

432 

o620 

621 

630 

720 

p 301 

302 

311 

401 

q244 

300 

304 

544 
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342  341 

332  24Z 


210 

ZOO 


2 04 
110 


517 

507 


51b 

417 


101 

qi 


100 

I 


444  448 

484  34  4 


340  384 

380  240 


551 

550 

5^ 

451 

300 

244 

240 

2.00 

860 

854 

850 

760 

537 

53b 

527 

437 

qqo 

484 

490 

B40 

215 

214 

205 

115 

737 

73b 

727 

637 

82q 

920 

914 

724 

5qq 

548 

584 

444 

630 

(620 

530 

416 

415 

40b 

31  b 

401 

400 

341 

301 

555 

554 

545 

4-55 

2q4 

243 

294 

144 

,381 

380 

371 

2^ 

qo2 

401 

842 

802 

,207 

206 

147 

107 

95 
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1 Direct  attention  to  the  first  pic- 
ture. Tell  the  children  to  decide  how 
many  objects  are  shown  and  to  write 
the  numeral  in  the  brown  answer 
space. 

2 Call  attention  to  the  brown  nu- 
meral in  the  lower  right  corner  of  the 
picture.  Tell  the  children  to  cross  off 
enough  objects  so  that  the  picture 
will  show  that  number  of  objects. 

3 Have  the  children  follow  the  same 
procedure  for  each  picture  on  the 
page.  Let  the  children  compare  and 
discuss  their  work. 


88-93  MONEY:  COUNTING  BY  FIVES;  THE  QUARTER 


Objectives 

Since  the  nickel  is  equal  in  value  to 
five  cents,  and  the  quarter  is  equal 
to  five  nickels,  children  need  to  learn 
to  count  by  fives  if  they  are  to  count 
money  efficiently. 

First,  collections  of  pennies  ar- 
ranged in  groups  of  five  should  be 
counted  by  fives  so  that  the  child 
will  be  aware  that  he  is  shortening 
the  counting  process.  Then  collections 
of  coins  including  nickels  and  pen- 
nies (in  groups  of  five)  should  be 
counted  by  fives.  Next,  extra  pennies, 
to  be  counted  by  ones,  should  be  in- 
cluded with  the  groups  of  five. 

The  quarter  should  be  introduced, 
and  various  ways  of  using  coins  of 
smaller  value  to  make  up  twenty-five 
cents  should  be  explored.  Finally, 
collections  of  coins  that  include  pen- 


nies, nickels,  dimes,  and  one  quarter 
should  be  counted.  The  coins  should 
be  arranged  so  that  the  children  can 
start  with  the  quarter  and  say  “twen- 
ty-five cents,"  then  count  by  tens, 
fives,  and  ones. 

Worksheet  88  is  devoted  to  general 
problem  situations  in  which  addition 
and  subtraction  basic  facts  are  re- 
lated to  money.  The  other  pages  de- 
velop the  ability  to  count  money  by 
tens,  fives,  and  ones. 

Preliminary  Teaching 

Before  using  Worksheets  88-93,  the 
children  should  be  able  to  apply  num- 
ber ideas  to  situations  involving 
money,  and  they  should  be  able  to 
count  money  by  tens,  fives,  and  ones. 

You  will  need  to  have  on  hand 
about  50  pennies,  10  dimes,  10  nick- 


els, and  one  quarter.  Children  who 
can  bring  a few  coins  of  those  denom- 
inations from  home  should  do  so. 
Play  money  is  a very  poor  substitute. 

First,  set  up  problem  situations  like 
those  on  page  88.  Use  small  toys, 
price  tags,  pennies,  and  dimes.  Some 
typical  situations  might  be:  “A  toy 
costs  7 cents.  There  is  a dime  to  pay 
for  it.  How  much  money  will  be  left?" 
“A  pad  of  paper  costs  1 0 cents.  There 
are  6 pennies  to  pay  for  it.  How 
many  more  pennies  are  needed?" 
“There  are  3 dimes  and  8 pennies  on 
the  table.  How  many  more  pennies 
are  there  than  dimes?"  (Be  sure  the 
children  understand  that  they  are 
comparing  the  number  of  coins,  not 
the  value.)  “There  are  three  groups  of 
2 pennies  each.  How  many  pennies 
are  there  in  all?"  “7  pennies  are  on 
the  table.  4 are  taken  away.  How 
many  will  be  left?" 


[For  each  situation,  write  on  the 

lalkboard  sentences  like  those  on 

! 

i|ige  88.  Let  the  children  take  turns  in 
liting  the  responses  on  the  board 
iiile  one  child  manipulates  the  coins 
ii  the  table.  The  rest  of  the  children 
n perform  the  action  at  their  desks, 
eferably  with  their  own  coins.  If 
ey  do  not  have  coins,  let  them  use 
ay  money  or  markers  to  represent 
>ins.  Through  questions  and  the  sen- 
tices  written  on  the  board,  get  the 
iildren  to  see  that  the  arithmetic 
cts  they  have  learned  can  be  used 
i situations  involving  money.  Have 
lem  say  the  basic  fact  involved  in 
e problem  after  each  situation  has 
aen  worked  out. 

; [Worksheet  88  can  be  used  at  this 
bint.  ] 

I Put  a collection  of  not  more  than 
0 pennies  on  a table.  Have  one 
lild  come  to  the  table  to  count  pen- 
'es  and  another  child  go  to  the 
oard.  Let  the  rest  of  the  children 
prform  the  action  at  their  desks,  us- 
ig  their  own  real  pennies,  markers, 
^ play  money.  Tell  the  child  at  the 
lible  to  count  the  pennies  by  ones 
'nd  stack  them  in  groups  of  5 as  he 
ounts.  Each  time  a group  of  5 is 
bunted,  have  the  child  at  the  board 
^rite  the  numeral.  If  the  child  count- 

1'ig  the  pennies  must  make  the  groups 
T 5 first,  and  then  count  them,  per- 
|,1it  him  to  do  so.  He,  of  course,  should 
ount  “one,  two,  three,  four,  five, 
“ix,”  etc.  while  the  child  at  the  board 
i/rites,  at  the  appropriate  time,  “5, 

; 0,  15,  20,  25,’’  etc.  It  will  be  helpful 
o the  child  who  is  writing  the  numer- 
ils  on  the  board  if  the  child  who  is 
ounting  hesitates  slightly  after  saying 
he  number  for  each  group  of  5. 

iWhen  the  series  of  numerals  on  the 
oard  reaches  50,  ask  the  children 
'hat  they  notice  about  these  numer- 
Is.  Try  to  get  them  to  see  that  count- 
ng  by  fives  means  starting  with  5, 
hen  going  immediately  to  10,  and 


thereafter  saying  the  “five”  number 
of  each  decade,  then  the  first  number 
of  the  next  decade,  and  so  on.  If  they 
understand  this  principle,  counting  by 
fives  will  be  very  easy  for  them  to 
learn.  Next,  point  to  the  stacks  of  5 
pennies,  and  ask  the  children  if  they 
can  think  of  a quick  way  to  count 
them.  Remind  them  that  there  are  5 
pennies  in  each  group.  If  necessary, 
ask  them  what  the  numerals  on  the 
board  stand  for.  They  should  remem- 
ber that  they  were  put  there  as  each 
group  of  5 pennies  was  counted.  Let 
several  children  count  the  stacks  of 
pennies  by  fives.  If  possible,  they 
should  do  this  without  referring  to  the 
numerals  on  the  board.  All  the  chil- 
dren should  practice  counting  their 
own  stacks  of  pennies  or  markers  by 
fives. 

Next,  ask  a child  to  count  the  pen- 
nies again  by  fives,  and  as  he  counts 
each  stack,  take  it  away  and  put  a 
nickel  in  its  place.  Ask  the  children  if 
the  nickels  can  be  counted  in  the  same 
way  and  why.  They  should  understand 
that  a nickel  and  five  pennies  are 
equal  in  value.  Let  them  practice 
counting  nickels  by  fives.  These 
amounts  should  be  made  up  of  both 
nickels  and  stacks  of  five  pennies. 

[Worksheet  89  can  be  used  at  this 
point.] 

Use  activities  similar  to  those  sug- 
gested above  to  teach  the  children 
to  count  by  fives  and  ones.  First,  have 
them  count  collections  of  coins  made 
up  of  nickels,  stacks  of  5 pennies,  and 
single  pennies  (fewer  than  5).  Next, 
have  them  count  collections  made  up 
of  pennies  and  nickels.  Let  them  or- 
ganize the  pennies  into  as  many 
groups  of  5 as  they  can,  then  count 
these  groups  and  the  nickels  by  fives, 
and  any  extra  pennies  by  ones. 

[Worksheet  90  can  be  used  at  this 
point.  ] 

Use  activities  similar  to  those  sug- 
gested above  to  teach  the  children 


the  value  of  the  quarter  in  relation  to 
the  dime,  nickel,  and  penny.  They 
should  practice  assembling  a collec- 
tion of  coins  worth  twenty-five  cents 
in  as  many  different  ways  as  they 
can. 

Also  give  them  some  experiences  in 
counting  money  by  tens,  fives,  and 
ones. 

[Worksheet  91  can  be  used  at  this 
point.] 

Use  real  coins  to  teach  the  children 
to  count  amounts  of  less  than  one 
dollar,  starting  with  a quarter  and 
counting  by  tens,  fives,  and  ones  as 
the  situation  demands.  Occasionally 
omit  the  quarter,  and  let  the  children 
start  counting  with  a dime  or  a nickel. 
If  a quarter  is  included,  they  should 
count  it  first. 

[Worksheets  92  and  93  can  be 
used  at  this  point.] 
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Comments 
On  this  page  the  child  learns  to  use 
money  in  problem  situations  that  in- 
volve addition,  subtraction,  multipli- 
cation, and  division. 

If  the  activities  suggested  in  “Pre- 
liminary Teaching’’  have  been  used, 
no  special  activities  will  be  needed 
to  introduce  this  page.  Ask  the  chil- 
dren to  look  at  the  page  and  tell 
what  they  think  they  are  to  do.  Be 
sure  they  understand  that  while  the 
pictures  do  not  always  show  the  chil- 
dren mentioned  in  the  problems,  there 
is  a picture  for  each  problem. 
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Comments 

On  this  page  the  child  counts  nickels 
and  pennies  by  fives. 

If  the  activities  suggested  in  “Pre- 
liminary Teaching’’  for  this  page  have 
been  used,  no  other  special  introduc- 
tion will  be  needed. 

Ask  the  children  to  look  at  Work- 
sheet 89  and  tell  what  the  coins  with 


97 


the  numeral  5 on  them  stand  for  and 
what  the  coins  with  the  numeral  1 on 
them  stand  for.  Be  sure  they  observe 
that  the  pennies  are  shown  in  groups 
of  5.  They  are  to  count  the  coins  by 
fives  and  for  each  five  draw  a ring 
around  the  brown  numeral  that  repre- 
sents the  amount  counted  to  that  point. 


90  Comments 

On  this  page  the  child  counts  pennies 
and  nickels  by  fives  and  ones. 

If  the  activities  suggested  in  “Pre- 
liminary Teaching”  for  Worksheet  90 
have  been  used,  no  other  special  intro- 
duction will  be  needed.  The  children 
should  be  familiar  by  now  with  the 
symbols  used  for  nickels  and  pennies. 
They  are  to  count  the  coins  by  fives 
and  ones  and  write  the  numerals  as 
they  count.  Then  they  should  write  the 
total  amount  in  the  brown  answer 
strip. 


On  this  page  the  child  practices  count- 
ing money  by  tens,  fives,  and  ones. 
He  also  encircles  groups  of  coins  that 
are  equal  in  value  to  a quarter. 

If  the  activities  suggested  in  “Pre- 
liminary Teaching”  for  this  worksheet 
have  been  used,  no  special  introduc- 
tion will  be  needed. 

The  children  are  to  do  two  things 
with  the  exercises  on  this  page.  First, 
they  count  the  money  shown  by  tens, 
fives,  and  ones  and  write  the  numerals 
for  the  amount  in  the  brown  answer 
space.  Next,  in  each  picture  they 
draw  rings  around  as  many  groups  of 
coins  worth  twenty-five  cents  as  they 
can.  When  they  start  this  part  of  the 
work,  explain  that  each  coin  may  be 
used  in  only  one  group. 

Bright  or  average  children  can  do 
both  parts  of  each  exercise  before 
going  on  to  the  next  picture.  Slower 
children  will  find  it  easier  to  count  the 


money  in  all  the  pictures  first;  then 
encircle  the  groups  in  all  the  pictures. 
If  these  children  need  extra  help, 
draw  on  the  chalkboard  groups  of 
coins  worth  twenty-five  cents  for  their 
reference  as  they  work. 

Since,  in  most  of  the  pictures,  the 
coins  can  be  grouped  in  several  ways 
to  make  twenty-five  cents,  the  children 
should  compare  and  discuss  their 
work. 
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Comments 


On  this  page  the  child  learns  to  count 
coins  by  starting  with  a quarter,  then 
counting  by  tens,  fives,  and  ones. 

Worksheet  92  is  like  Worksheet  90, 
except  that  it  includes  quarters  and 
dimes.  If  the  activities  suggested  in 
“Preliminary  Teaching”  for  Worksheet 
92  have  been  used,  no  other  special 
introduction  should  be  needed.  Be 
sure  the  children  understand  that  they 
are  to  count  the  coins  by  groups  if 
they  overlap — that  is,  two  nickels  that 
overlap  are  to  be  counted  as  ten 
cents,  and  five  pennies  that  overlap 
are  to  be  counted  as  five  cents.  As 
the  children  count  each  coin  or  group- 
ing of  coins,  they  are  to  write  the 
accumulated  amounts  on  the  brown 
lines  in  the  pictures.  The  work  will 
be  easier  if  they  cross  off  each  coin 
or  group  of  coins  as  they  count.  The 
total  amount  of  money  represented  in 
the  picture  is  to  be  written  In  the 
brown  answer  space.  The  cent  sign 
must  be  written  after  this  numeral. 
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Comments 


On  this  page  the  child  counts  money 
in  specified  amounts. 

If  the  children  have  been  given 
some  practice  in  reading  price  tags 
and  counting  amounts  of  money  from 
a collection  of  coins,  no  other  special 
introduction  should  be  needed  for  this 
page.  First,  let  the  children  discuss 


the  toys  shown  on  the  page  and  the 
prices  indicated  on  the  price  tags. 
Let  them  tell  about  things  they  have 
bought  with  their  own  money. 

Be  sure  the  children  understand 
that  they  are  to  encircle  in  each  of 
the  two  strips  next  to  a picture  the 
amount  of  money  indicated  on  the 
price  tag.  If  the  money  shown  in  a 
strip  is  not  enough  to  buy  the  toy,  all 
the  coins  in  that  strip  are  to  be  crossed 
off. 
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1 Direct  attention  to  Picture  A.  Ask 
he  children  how  many  pennies  Don 
lad  on  the  table  at  first,  how  many 
pennies  he  is  putting  on  the  table,  and 
TOW  many  pennies  he  will  have  in  all. 

2 Tell  the  children  to  find  the  prob- 
em  that  goes  with  Picture  A and 
vrite  the  letter  A in  the  brown  re- 
;ponse  space  at  the  left  of  the  prob- 
em.  Then  have  them  write  the  correct 
lumerals  on  the  answer  lines. 

3 Have  the  children  follow  the  same 
)rocedure  for  each  of  the  other  pic- 
;ures.  Be  sure  to  point  out  that  in  some 
bf  the  pictures  the  children  mentioned 
n the  problems  are  not  included. 


J Direct  attention  to  the  coins  and 
he  brown  numerals  in  the  first  strip, 
■e  sure  the  children  understand  that 
he  coins  with  the  numeral  5 on  them 
itand  for  nickels  and  the  coins  with 
‘he  numeral  1 on  them  stand  for  pen- 
ies.  Point  out  that  the  pennies  are 

I) 

h groups  of  5.  Tell  the  children  to 
ount  the  coins  in  the  top  strip  by 
ives.  As  they  count  each  five,  they 
ire  to  draw  a ring  around  the  brown 
umeral  that  tells  the  accumulated 
alue  of  the  coins  counted  to  that 
oint.  In  the  first  picture,  the  children 
hould  draw  rings  around  the  brown 
umerals  5,  10,  15,  20,  25,  and  30. 

Have  the  children  follow  the  same 
procedure  for  each  strip  on  the  page. 
jVhen  they  have  finished,  let  them 
ompare  and  discuss  their  work. 
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Carol  has  7 pennies  in  all. 

She  is  taking  J pennies  away. 

There  will  be  pennies  left. 


a 


B 


Tom  has  _6_pennies. 

Each  cookie  costs  2.  pennies. 

Tom  can  buy  _^^cookies. 

I The  ball  costs  -S_pennies. 

Don  has  .2^pennies  on  the  table. 

He  needs  ^ more  pennies. 

Don  had  . ~l*-cents  on  the  table. 

Then  he  put  2^more  cents  on  the  table. 


Now  he  has 


_cents  on  the  table. 


Nancy  has  3 pennies  in  each  group. 
She  has  -2,  groups  of  pennies. 

She  has  6 pennies  in  all. 


Ellen  is  buying  the  toy  umbrella. 
She  will  have  3^ pennies  left. 
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1 Direct  attention  to  the  first  pic- 
ture. Tell  the  children  to  count  the 
coins  by  fives  and  ones  and  on  the 
brown  lines  in  the  picture  write  the 
numerals  they  would  say  as  they 
count.  In  the  first  picture,  they  should 
write  5,  10,  15,  16,  17,  18,  1 9 on 
the  brown  lines. 

2 Tell  the  children  to  write  in  the 
brown  answer  space  the  numeral  that 
tells  the  amount  of  money  shown  in 
the  picture.  Remind  the  children  to 
write  the  cent  sign  after  this  numeral. 

3 Have  the  children  follow  the  same 
procedure  for  each  picture  on  the 
page.  When  they  have  finished,  let 
them  compare  and  discuss  their  work. 


1 Direct  attention  to  the  first  pic- 
ture. Tell  the  children  to  count  the 
coins  by  tens,  fives,  and  ones  and 
write  the  numeral  for  the  amount  in 
the  brown  answer  space.  Remind  them 
that  the  cent  sign  must  be  written 
after  the  numeral. 

2 Tell  the  children  to  draw  rings 
around  as  many  groups  of  coins  worth 
twenty-five  cents  as  they  can.  Each 
coin  may  be  used  in  only  one  group. 

3 Ask  the  children  to  follow  the 
same  procedure  for  each  picture  on 
the  page.  Let  the  children  compare 
and  discuss  their  work. 
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1  Tell  the  children  to  count  the 
coins  in  the  first  picture  and  on  the 
brown  lines  write  the  numerals  they 
would  say  as  they  count.  If  the  chil- 
dren wish  to  do  so,  let  them  cross  off 
the  coins  as  they  count  them.  In  the 
.first  picture  they  should  write  25,  30, 
40,  50,  55,  56  on  the  brown  lines. 

Have  the  children  write  in  the 
brown  answer  space  the  numeral  that 
tells  the  total  amount  of  money  shown 
in  the  picture.  Remind  them  to  write 
the  cent  sign  after  this  numeral. 

|3  Have  the  children  follow  the  same 
orocedure  for  each  picture  on  the 
Page.  Let  them  compare  and  discuss 
i-heir  answers. 


Tell  the  children  to  pretend  that 
hey  are  going  to  buy  the  doll  cradle  in 
he  first  brown  picture.  Ask  how  much 
t costs.  Point  out  the  two  pictures  of 
:oins  next  to  the  picture  of  the  cradle, 
'n  the  top  strip  of  coins,  tell  the 
children  to  draw  a ring  around  the 
coins  they  would  use  to  buy  the 
[cradle.  Then  tell  them  to  draw  a ring 
Lround  the  coins  they  would  use  in 
jhe  bottom  strip. 

2 Have  the  children  follow  the  same 
procedure  for  each  exercise  on  the 
bage.  Tell  them  to  cross  off  all  the 
pins  if  a picture  does  not  show 
enough  money  to  buy  the  toy. 

3 Let  the  children  compare  and  dis- 
cuss their  answers. 
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94-95  FRACTIONS  (ONE 

Objectives 

Many  children  use  the  terms  one  half 
and  one  fourth  without  any  clear  un- 
derstanding of  what  these  terms  really 
mean.  (Even  adults  will  sometimes  use 
the  phrase  “the  bigger  half’’!)  But  in 
Grade  Two,  children  can  begin  to  de- 
velop a more  precise  idea  of  what  is 
meant  when  we  say  “one  half”  or 
“one  fourth.” 

At  this  level  the  presentation  of 
fractions  is  limited  to  the  following 
three  ideas:  first,  a whole  is  present 
or  can  be  imagined;  second,  this 
whole  is  thought  of  as  separated  into 
a certain  number  of  equal  parts;  third, 
attention  is  focused  on  one  or  more 
of  these  equal  parts.  Children  need 
experience  with  these  three  ideas  be- 
fore they  can  develop  the  concept  that 
a fraction  is  a number  that  is  associ- 
ated with  a certain  part  of  a whole. 
The  symbols  y2  and  Vk  should  not  be 
introduced,  and  no  attempt  should  be 
made  to  compute  with  fractions. 

Preliminary  Teaching 

Before  the  children  use  Worksheets 
94  and  95,  they  should  learn  that 
when  something  is  divided  into  two 
equal  parts,  we  can  use  the  term  one 
half  to  tell  how  much  of  the  original 
one  of  these  parts  is;  and  that  when 
something  is  divided  into  four  equal 
parts,  we  can  use  the  term  one  fourth 
to  tell  how  much  of  the  original  one 
of  these  parts  is. 

In  this  work  with  fractions,  you  will 
find  that  a flannel  board  is  extremely 
useful.  To  make  one,  cover  a sheet  of 
fairly  heavy  cardboard  (any  size  you 
wish)  with  flannel.  You  can  make  cut- 
outs to  use  on  the  board  from  felt, 
construction  paper,  or  light  card- 
board. Felt  cutouts  will  stick  to  the 
board  without  further  preparation.  If 
you  use  paper  or  cardboard,  glue  a 
small  strip  of  coarse  sandpaper  to  the 
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back  of  each  cutout.  Slight  downward 
pressure  will  make  these  cutouts  stick 
to  the  flannel  board. 

Prepare  a quantity  of  cutouts  in 
shapes  that  suggest  apples,  pies,  cir- 
cles, squares,  etc.  Leave  a few  of  the 
cutouts  whole.  Divide  some  of  the 
others  into  two  equal  parts  and  some 
intc  four  equal  parts.  Give  each  child 
a number  of  the  squares,  circles,  etc. 

Since  it  is  hard  for  children  to  cut 
on  a straight  pencil  line,  it  is  best 
to  teach  them  how  to  fold  and 
tear  paper  before  you  begin  actual 
teaching  procedures.  Show  them  how 
and  work  with  them  until  you  are  sure 
they  can  do  it  accurately.  Direct  the 
children  to  take  one  piece  of  paper 
and  fold  it  in  two  equal  parts.  Fold 
a piece  of  paper  yourself  to  show  how 
the  corners  and  outside  edges  must 
match  exactly.  After  the  children  have 
folded  their  papers,  show  them  how 
to  press  in  a sharp  crease  with  their 
thumbnails.  Demonstrate  how  to  open 
the  paper,  place  it  with  the  ridge  of 
the  crease  upward,  then  hold  one 
side  down  on  the  desk,  and  gently 
pull  the  other  side  away  until  the 
paper  begins  to  tear  on  the  crease. 
The  tear  then  can  be  finished  quickly 
and  accurately.  Let  the  children  prac- 
tice on  several  sheets  of  paper. 

Explain  that  when  a whole  object 
is  separated  into  two  parts  so  that 
both  pieces  are  the  same  size,  we  say 
each  part  is  one  half  of  the  original 
object.  That  is  the  way  we  tell  how 
much  we  have.  Demonstrate  with  sev- 
eral pieces  of  paper  of  different 
shapes.  After  you  have  divided  sev- 
eral into  two  equal  parts,  divide  one 
piece  into  two  parts  that  are  not 
equal.  Ask  the  children  how  much 
each  of  the  unequal  pieces  is.  They 
should  recognize  that  it  is  not  one 
half,  and  be  able  to  tell  why.  Try  to 
get  them  to  say  “Because  the  pieces 


are  not  the  same  size”  or  “Because 
one  piece  is  bigger  (or  smaller)  than 
the  other.” 

Now  provide  the  children  with 
strips  of  colored  paper  of  various 
sizes.  Have  them  work  in  pairs  or 
groups,  and  let  them  crease  and  tear 
strips  of  paper  into  two  equal  parts. 
Try  to  get  them  to  be  critical  about 
having  the  parts  the  same  in  size, 
and  encourage  them  to  discuss  each 
other’s  work.  If  you  wish,  several 
shapes  that  caq,  be  divided  easily 
into  two  equal  parts  in  only  one  way 
may  be  included  (hearts,  kites,  for 
example).  Get  the  children  to  see  that 
if  they  fold  and  tear  these  shapes  in 
such  a way  that  both  parts  are  not 
exactly  the  same,  then  neither  part 
is  one  half  of  the  original.  Let  the 
children  verify  their  results  by  putting 
the  two  parts  together  to  see  if  they 
are  the  same. 

On  a table  or  desk,  pile  all  the 
cutouts  you  made  for  the  flannel 
board  that  can  be  viewed  as  “one 
half  of  the  original.”  Put  all  the  parts 
of  the  apples  in  one  pile,  all  the  parts 
of  squares  in  another,  and  so  forth. 
Give  the  children  directions  such  as 
the  following:  “John,  use  some  of 
these  parts  of  apples  to  make  an 
apple  on  the  flannel  board.  [John 
should  select  two  pieces  that  can  be 
put  together  on  the  board  to  make 
a representation  of  a complete  apple. 
Have  him  point  to  one  of  the  parts 
and  say  ‘This  part  is  one  half  of  the 
whole  apple.’]  Mary,  put  half  an 
apple  on  the  flannel  board.  Joe,  find 
the  other  half  of  the  apple  Mary  used 
and  put  it  on  the  board.”  Occasion- 
ally have  a child  put  a whole  cutout 
on  the  flannel  board.  Then  have  two 
other  children  find  the  two  parts  of 
a like  cutout  and  use  them  to  make  a 
replica  of  the  first  cutout  on  the  flan- 
nel board. 

Next,  explain  what  is  meant  when 
we  speak  of  fourths.  Show  how  a 
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]riece  of  paper  can  be  divided  into 
our  pieces  so  that  all  the  pieces  are 
ie  same  size.  Let  the  children  prac- 
ce  creasing  and  tearing  papers  in 
^e  shape  of  squares,  circles,  and  rec- 
angles  into  four  equal  parts.  Have 
jiem  criticize  and  discuss  each  other’s 
i^ork.  Now  divide  a number  of  shapes 
iito  four  pieces,  some  of  which  are 
he  same  size  and  some  of  which  are 
lot.  Be  sure  the  children  recognize 
he  difference  between  parts  that  can 
ie  described  as  fourths  and  four 
ijnequal  pieces.  Give  them  a new  col- 
ection of  paper  shapes  to  practice 
(Wth.  You  may  wish  to  include  some 
fiat  they  cannot  easily  divide  into 
four  equal  parts.  Let  them  show  each 
j'ther  which  pieces  can  be  easily  di- 
vided into  four  equal  parts  and  which 
lannot.  Let  them  try  to  explain  why. 
I You  may  also  use  the  flannel  board 
I'ctivity  for  representing  fourths.  This 


I Point  out  that  in  the  pictures  at 
he  left  of  the  heavy  line,  each  shape 
I divided  into  two  parts.  Tell  the 
ihildren  to  look  at  each  shape  and 

Iecide  whether  the  two  parts  are  the 
bme  size  or  not.  If  the  two  parts  are 
le  same  size,  the  children  are  to 
lake  an  X in  the  brown  response 
ipace  under  the  shape.  If  they  are 
I'ot,  the  children  are  to  make  a scrib- 
|le  mark  (^)  in  the  response  space, 
i Point  out  that  in  the  pictures  at 
|ie  right  of  the  heavy  line,  each 
hape  is  divided  into  four  parts.  Tell 
le  children  to  look  at  each  shape 
nd  decide  whether  the  parts  are  all 
le  same  size  or  not.  If  they  are,  the 
ihildren  should  make  an  X in  the  re- 
ponse  space  under  the  shape.  If 
ley  are  not,  the  children  should  make 
scribble  mark  in  the  space. 


i; 


time  use  all  the  shapes  that  have  been 
divided  into  four  parts. 

Finally,  mix  up  cutouts  for  the  flan- 
nel board  so  that  there  are  some  that 
can  be  described  as  halves,  some  as 
fourths,  and  some  pieces  that  can  be 
called  neither  halves  nor  fourths.  Let 
one  child  select  a piece  and  put  it 
on  the  board;  then  let  other  children 
find  the  pieces  that  “go  with  it”  and 
put  them  on  the  board  to  complete  the 
shape.  When  the  shape  is  complete, 
discuss  whether  the  size  of  the  pieces 
used  can  be  described  by  the  words 
“half”  or  “fourth”  or  neither. 

[Worksheets  94  and  95  can  be 
used  at  this  point.] 


94 


Comments 

On  this  page  the  child  recognizes 
when  he  can  describe  size  by  the 
words  “half”  and  “fourth.” 


If  the  activities  suggested  in  the 
“Preliminary  Teaching”  section  for 
this  page  have  been  used,  no  special 
introduction  should  be  needed. 

You  may  need  to  remind  the  chil- 
dren that  the  response  mark  X means 
“Yes,”  and  the  mark  ^ means  “No” 
or  “Cannot  tell.” 


95 


Comments 

On  this  page  the  child  practices  di- 
viding pictured  objects  into  two  equal 
parts  when  it  is  not  difficult  to  do  so, 
and  learns  to  decide  when  it  is  very 
difficult. 

If  the  activities  suggested  in  “Pre- 
liminary Teaching”  for  this  page  have 
been  used,  no  special  introduction  will 
be  needed. 
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1 Direct  attention  to  the  first  pic-  i 
ture.  Tell  the  children  to  look  at  the  • 
little  brown  lines  and  decide  whether 
one  of  them  shows  where  the  board 
could  be  cut  so  that  the  size  of  each 
part  would  be  Vz  of  the  original.  If 
one  line  shows  this,  they  are  to  finish 
drawing  that  line  across  the  board. 

If  none  of  the  lines  shows  where  the 
board  could  be  cut  so  the  size  would  ; 
be  indicated  by  “one  half,”  they  are 
to  cross  off  the  whole  picture. 

2 Have  the  children  follow  the  same 
procedure  for  each  picture.  Let  them 
compare  and  discuss  their  work  when 
they  have  finished  the  work  on  the 
page. 


96-105  THE  GROUP  OF  9 

Objectives 

The  group  of  9 is  noteworthy  be- 
cause it  is  the  only  group  represented 
by  an  odd  number  smaller  than  10 
that  can  be  separated  into  equal  sub- 
groups. The  group  of  9 can  be  sepa- 
rated into  3 groups  of  3 each;  hence 
this  group  has  one  division  fact.  There 
is,  of  course,  a corresponding  multi- 
plication fact,  3 threes  equal  9. 

Apart  from  these  special  features 
and  its  larger  size,  the  group  of  9 is 
no  different  from  the  groups  of  3,  5, 
and  7.  Consequently,  the  same  se- 
quence of  learning  experiences  may 
be  followed.  The  ideas  of  combining 
action  and  separating  action  should 
by  now  be  so  familiar  that  the  presen- 
tation of  the  group  of  9 can  be  con- 
densed somewhat.  There  are  new 
basic  facts  to  be  learned,  but  there 


are  no  new  fundamental  ideas  that 
need  to  be  introduced  along  with 
these  facts. 

Preliminary  Teaching 

Before  the  children  use  Worksheets 
96-105,  they  should  be  able  to  com- 
bine two  subgroups  to  make  a group 
of  9;  to  separate  a group  of  9 into 
two  subgroups;  to  solve  problems 
that  involve  comparison  by  subtrac- 
tion and  problems  that  Involve  the 
“how  many  more  are  needed"  idea; 
to  bring  together  equal  groups  to 
make  a group  of  9;  and  to  separate 
a group  of  9 into  equal  groups. 

The  activities  used  to  teach  the  ad- 
dition basic  facts  for  the  group  of  6 
may  be  used  to  teach  the  addition 
basic  facts  for  the  group  of  9.  Give 
each  child  9 markers  and  adapt  the 
activities  suggested  on  page  48  of 
this  Teaching  Guide. 


[Worksheet  96  can  be  used  at  this 
point.] 

You  may  adapt  to  the  group  of  9 
the  activities  suggested  on  pages 
23-24  of  this  Teaching  Guide  for 
teaching  the  subtraction  basic  facts 
for  the  group  of  7.  Be  sure  the  child 
has  adequate  experience  in  dis- 
criminating between  subtracting  to 
find  a remainder  and  subtracting  to 
find  how  many  more  (or  how  many 
fewer)  there  are  In  one  group  than  in 
another.  The  children  will  need  18 
markers  each  for  these  activities,  9 
of  one  kind  and  9 of  another. 

[Worksheets  97  and  98  can  be 
used  at  this  point.] 

Review  the  “how  many  more  are 
needed”  type  of  problem  with  the 
children.  Use  facts  from  the  groups  of 
3,  5,  6,  7,  8,  and  9,  but  emphasize 
facts  from  the  group  of  9.  The  type 
of  activity  suggested  in  the  “Pre- 
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iminary  Teaching”  section  for  pages 
>9-63  (see  page  73  of  this  Teaching 
juide)  should  be  adapted  for  use 
lere. 

[Worksheets  99  and  100  can  be 
ised  at  this  point.] 

To  show  3 threes  combined  to 
nake  a group  of  9,  use  the  type  of 
ictivity  suggested  in  the  “Preliminary 
’eaching”  section  for  page  44  (see 
>age  49  of  this  Teaching  Guide).  And 

0 show  the  separation  of  a group  of 
> into  3 groups  of  3,  adapt  the  type 
>f  activity  suggested  in  the  “Prelim- 
hary  Teaching”  section  for  page  45 
Isee  page  50  of  this  Teaching  Guide). 

[Worksheet  101  can  be  used  at 
jhis  point.] 

' Worksheets  102-105  provide  prac- 
^‘ce  in  using  ideas,  vocabulary,  and 
>asic  facts  taught  up  to  this  point. 
Ilounting  money,  problems  of  the 
‘how  many  more  are  needed”  type, 
and  liquid  measure  are  also  reviewed. 
J'lo  preliminary  teaching  should  be 
leeded  for  these  pages. 

1 [Worksheets  102-105  can  be  used 
jit  this  point.] 

Comments 

bn  this  page  the  child  learns  the  ad- 
dition basic  facts  for  the  group  of  9. 
i This  page  is  like  page  64,  except 
hat  it  deals  with  the  group  of  9.  For 
iach  white  picture,  the  children  are  to 
Inake  the  appropriate  response.  See 
he  keyed  notes  on  page  106. 

I Answers  for  this  page  may  be  veri- 
ied  by  using  a transparent  overlay. 

Comments 

On  this  page  the  child  learns  the  sub- 
jlraction  basic  facts  for  the  group  of 
and  solves  problems  involving  com- 
parison by  subtraction.  Facts  from  the 
9roup  of  9 are  used. 

(;  This  page  is  like  page  65,  except 
hat  it  deals  with  the  group  of  9.  The 


“Comments”  for  page  65  (see  page 
78  of  this  Teaching  Guide)  apply  also 
to  page  97. 

When  the  exercises  have  been 
completed,  let  the  children  compare 
and  discuss  their  responses. 
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Comments 

On  this  page  the  child  learns  to  use 
symbols  to  express  the  addition  and 
subtraction  basic  facts  for  the  group 
of  9.  He  associates  the  symbolism 
with  addition  and  subtraction  situa- 
tions shown  in  pictures. 

This  page  is  like  page  66,  except 
that  it  deals  with  the  group  of  9.  The 
“Comments”  for  page  66  (see  page 
78  of  this  Teaching  Guide)  apply  also 
to  page  98. 

A transparent  overlay  can  be  used 
to  verify  this  page.  Be  sure  the  re- 
sponses are  placed  so  that  they  do 
not  obscure  the  children's  answers. 
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Comments 
On  this  page  the  child  practices  the 
“how  many  more  are  needed”  type 
of  problem.  He  uses  basic  facts  for 
the  group  of  9. 

This  page  is  like  page  59,  except 
that  it  deals  with  the  group  of  9.  The 
“Comments”  for  page  59  (see  page 
74  of  this  Teaching  Guide)  apply 
also  to  page  99. 

When  the  children  have  finished 
their  work,  let  them  compare  and 
discuss  their  responses. 


ioo 


Comments 

On  this  page  the  child  continues  to 
work  with  “how  many  more  are 
needed”  problems. 

This  page  is  like  page  61,  except 
for  its  emphasis  on  the  group  of  9. 
The  “Comments”  for  page  61  (see 
page  74  of  this  Teaching  Guide)  also 
apply  to  page  1 00. 


When  the  children  have  finished 
their  work,  let  them  compare  and  dis- 
cuss their  responses. 
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Comments 

On  this  page  the  child  learns  that  3 
threes  equal  9 and  that  a group  of  9 
may  be  separated  into  3 groups  of  3. 
The  child  also  gets  more  practice 
with  some  of  the  multiplication  and 
division  ideas  introduced  earlier. 

This  page  combines  the  type  of  ex- 
ercises used  on  pages  69-71.  The 
“Comments”  for  pages  69-71  (see 
page  79  of  this  Teaching  Guide) 
apply  also  to  page  101. 

When  the  exercises  on  this  page 
have  been  completed,  let  the  chil- 
dren compare  and  discuss  their  re- 
sponses. 
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Comments 

On  this  page  the  child  distinguishes 
between  “plus”  as  associated  with 
additive  action  and  “minus”  as  as- 
sociated with  subtractive  action.  He 
also  symbolizes  the  action  shown  in 
the  picture,  and  its  result,  by  writing 
the  appropriate  basic  fact. 

This  page  is  like  page  72,  except 
that  it  deals  with  the  group  of  9.  The 
“Comments”  for  page  72  (see  page 
79  of  this  Teaching  Guide)  apply  also 
to  page  1 02. 

A transparent  overlay  can  be  used 
to  verify  this  page. 
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Comments 
On  this  page  the  child  practices  the 
addition  and  subtraction  basic  facts 
for  the  groups  of  3,  5,  6,  7,  8,  and  9. 

No  preliminary  teaching  is  needed 
for  this  page,  but  make  sure  the 
children  understand  what  they  are  to 
do  with  each  set  of  exercises. 

A transparent  overlay  may  be  used 
to  verify  this  page.  If  you  wish,  the 
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Comments 


answers  may  be  read  slowly,  and 
each  child  can  then  verify  his  own 
work. 
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Comments 

On  this  page  the  child  interprets  pic- 
torial problem  situations  and  uses  his 
knowledge  of  symbolism  and  basic 
facts  to  find  solutions. 

Let  the  children  examine  the  page 
and  talk  about  the  objects  shown  in 
the  pictures.  Point  out  that  both  the 
pictures  and  the  problems  are  lettered 
in  blue,  and  explain  that  Problem  A 
and  Picture  A belong  together  be- 
cause they  are  about  the  same  thing. 
There  is  a picture  for  each  problem  on 
the  page. 

When  the  children  have  completed 
the  work  for  all  the  pictures  and  prob- 
lems, let  them  discuss  and  compare 
their  responses. 


105 

On  this  page  the  child  continues  to 
solve  problems.  These  pictorial  prob- 
lem situations  involve  money,  meas- 
urement, and  the  “how  many  more 
are  needed”  type  of  problem. 

When  you  introduce  this  page,  be 
sure  the  children  notice  that  Problem 
A belongs  with  Picture  A,  Problem  B 
with  Picture  B,  etc. 

Let  the  children  compare  and  dis- 
cuss their  responses  when  they  have 
completed  the  work  on  the  page. 
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1 Direct  attention  to  the  picture  with 
the  brown  background.  Get  the  chil- 
dren to  observe  that  it  shows  a group 
of  9 clowns. 

2 Tell  the  children  to  look  at  the 
next  picture  and  decide  whether  or 
not  it  will  show  a group  of  9 when 
the  action  has  been  completed.  If  it 
will  show  a group  of  9,  they  are  to 
make  an  X in  the  brown  response 
space.  If  it  will  not,  they  are  to  make 
a scribble  mark  in  the  response  space. 

3 Ask  the  children  to  follow  the 
same  procedure  with  each  of  the 
other  pictures  on  the  page. 
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Direct  attention  to  the  exercises 
(ove  the  heavy  black  line.  Tell  the 
ildren  to  look  at  each  picture  and 
I’cide  how  many  elephants  will  be 
iT  when  the  group  that  is  leaving 
s gone.  On  the  blue  line  in  each 
:ture  they  are  to  write  the  numeral 
3t  stands  for  the  number  left, 
i Direct  attention  to  the  first  exer- 
j.e  below  the  heavy  black  line.  Tell 
12  children  to  cross  off  in  the  larger 
pup  [bears]  as  many  bears  as 
ere  are  wagons  in  the  smaller  group, 
lien  on  the  answer  line  in  the 
St  statement,  they  are  to  write  the  nu- 
eral  that  stands  for  the  number  of 
Kjects  crossed  off.  Finally  they  are  to 
!cide  how  many  more  bears  there 
e than  wagons  and  write  the  nu- 
bral  for  that  number  on  the  answer 
e in  the  second  statement. 

Follow  the  procedure  in  Note  2 
r the  other  five  pictures. 


ITell  the  children  to  look  at  the 
St  picture  and  read  the  expression 
low  the  blue  answer  space.  Then 
ey  are  to  decide  what  to  do,  and 
rite,  in  the  answer  space,  the  basic 
ct  they  would  use  to  find  how 
any  more  dogs  there  are  than 
ands.  [The  children  should  write 
— 5 = 4.]  Then  have  them  com- 
ji  lete  the  expression  below  the  an- 
i;  '/er  space  by  writing  the  correct 
ilijmeral  on  the  blue  line. 

Adapt  this  procedure  for  each 
I ■ the  other  pictures. 

' Direct  attention  to  the  two  col- 
nns  of  exercises.  Tell  the  children  to 
|j  ad  each  exercise  and  write  the 
^swer  on  the  blue  line. 


!l 
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3 elephants  left 

JZ_  elephants  left 

0 elephants  left 

elephants  left 

ft 

ft  4P-4?- 

- 
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6 elephants  left 

elephants  left 

elephants  left 

elephant  left 

Subtract —Shears.,  Q 

^Z_more  bears  than  wagons 


Subtract  stands. 
_yLmore  stands  than  dogs 


Subtract  balls. 

— more  balls  than  dolls 


Subtract  _ stands. 

_^^more  stands* than  elephants 


Subtract. 


balls. 


more  balls  than  bears 


Subtract  ^ elephants 

more  elephants  than  wagons 
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A 9-8=_L_  1 A 3-1  = -^ 

B 6-2=_t  ^ B 7-f2  = -3_ 

8 L.  . 4- 

1 S 1 

c — \ 

D 6+2=-^ 

1 V,  — u= 

^ more  dogs  than  stands 

f dogs  left 

^ horses  in  all 

D 5+4=—?— 

©©@_^ 

©Q® 

QQQ 

^ W TO  W 

E 9-6=-?- 

F 2 + 6=-® 

g9-7=^ 

E 9-3=-^ 

F 7-6=-L 

G 5 + 3=-^ 

H 4-1=-^ 

1 ^-7=^ 

J 346=S 

©8+**=**  1 

h3+4=JZ_ 

_?L  more  balls  than  stands 

elephants  in  all 

_i bears  in  all 

. 7-2=  5 1 

3 1 8-7=-1— 

55L3SL3S. 

33.33. 

•it  ^ 

j 9-1=-^  i 

k3  + 6=-SL  I 

L 1 + 7=_8_  : 

\ j 8+l=-i- 

1 K 8-4= 
j L 2 + 7=  J- 

1 q-3^  6 1 

J 8^-l  = ‘l-| 

i 

j m9-2=-Z_ 

A 1 — -j 

V-  more  stands  than  bears 

J dogs  in  all 

^ elephants  left 

m8-5= ; 

q 

n4  + 5=  ■ 

o6-l= 

p9-4= 

q1+8= -5- 

N 2-1=  -i- 

O 8-6=  — 

P 6+3=-^ 

Q 8-1=  1— 

1 E+7  = ‘J  1 

J 6+3=91 

J 1 

' dogs  in  all 

,7  ....  bears  in  all 

Q ■ horses  left 

107 


99 


9 dogs --it  dogs = -5-  dogs 
5 more  dogs  are  needed. 


^ ^ 

The  box  needs  ^ stands  in  all. 
There  are  JZ  stands. 


q<t 

X 


CDCD^CD 

The  bear  co^s  » - penni 
There  are  ^ pennies. 


9 stands -_Z_  stands  = 

^ stands 

O 

more  stands  are  needed. 

0 (D(J) 

0 00 

9 pennies-  pennies  = 

O pennies 

^ more  pennies  are  needed. 


The  box  needs  X balls  in  all. 
There  are  5 balls. 


9 balls-  5 balls=..*X-  balls 
Jt  more  balls  are  needed. 


q<t 


000X 

000 


: wsts  -I — pennies. 
There  are  pennies. 


000 

9 pennies-—-  pennies- 
3 pennies 

3 more  pennies  are  needed. 


1 Point  out  the  heavy  black  lines 
that  divide  the  pictures  on  the  page 
into  pairs.  Have  the  children  read  the 
first  sentence  in  the  first  picture  and 
write  the  correct  numeral  on  the 
answer  line.  Have  them  do  the  same 
with  the  second  sentence. 

2 Ask  how  many  dogs  are  shown 
in  the  second  picture,  and  why  there 
are  that  many.  Direct  attention  to  the 
first  sentence.  Ask  how  many  dogs 
should  be  taken  away  from  the  9 
dogs.  [4]  Tell  the  children  to  cross 
off  that  many  dogs  in  the  picture, 
write  the  appropriate  numeral  on 
the  first  answer  line,  and  decide 
what  numeral  to  write  on  the  second 
answer  line.  Then  get  them  to  tell 
what  numeral  they  should  use  in  the 
second  sentence. 

3 Use  the  same  procedure  for  each 
pair  of  pictures  on  the  page. 
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more  cents  are  needed. 


000 

_3_c--.^c=-^c 

|..?-3^6  I 

^ more  cents  are  needed. 


®©®  ®®® 

^ more  cents  are  needed. 


^n®®  ®® 

_3_c-iLc=_^c 


more  cents  are  needed. 


®® 


I 

/ more  cents  are  needed. 


00000 

_lc-^C=_yLC 

t ^-5  = 4*  1 


more  cents  are  needed. 


B 


A 4 = 2 + 1 

B 9=i+a  ^-1  = 8 

c7=4+»  7-^-3 

D 9 = 6+* 

E 8 = 2+H  8 ~~2  = 6 

F 9 = 4+S 

G9  = 8+m  9~8~l 

h4=1+H  ~3 

I 9 = 2+®  ^ ~2  -7 


J 2 = l+ii  2 -/  - I 
k6  = 3+^  6 "3  -3 

E9  = 5+a 

M3=2+m  3-2-1 

N9=3+ai  9 ~3  -6 

o4  = 3+S  ‘+"’3=1 

p9=7+m  ^ "7  -Z 


q5  = 4+S  5 ~H--  1 


1 Work  through  the  first  exercise 
on  the  page  with  the  children.  Have 
them  write  the  correct  numerals  on 
the  first  three  answer  lines,  write  the 
basic  fact  in  the  blue  answer  space, 
and  complete  the  final  sentence. 

2 The  children  should  complete  the 
other  exercises  independently. 

3 In  Exercises  A to  Q at  the  right  of 
the  page,  the  children  are  to  write 
the  subtraction  basic  fact  they  would 
use  to  find  the  numeral  that  belongs 
where  the  screen  is.  For  Exercise  A, 
they  should  write  “4  — 2 = 2." 
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Tell  the  children  that  they  are  to 
ead  the  expressions  in  each  picture 
nd  use  the  picture  to  find  the  nu- 
lerals  they  are  to  write  on  the  blue 
nswer  lines.  Point  out  that  some  of 
ie  pictures  show  groups  that  are  to 
e combined,  and  some  show  groups 
lat  are  to  be  separated. 

Direct  attention  to  Exercises  A to 
,)  at  the  right  of  the  page.  Tell  the 
hildren  to  read  each  exercise  and 
ij-rite  the  answer  on  the  blue  line. 


Wq 

_9_  balls  in  all 

Put  3 balls  in  each  group. 
-3_  groups  of  3 balls 
9=_3_  threes  Q 

-8  stands  in  all 

Put  4 stands  in  each  group. 
-2^  groups  of  4 stands 
8=_^  fours 

^ — groups  of  clowns 
-8_  clowns  in  each  group 
-9-  clowns  in  all 

3 threes = 9 

^ ^Other  responses  mi< 

‘’ij^'^^nes  shown  ore  illu: 

44^4 

—A.  groups  of  clowns 
clowns  in  each  group 
clowns  in  all 

2 fours=_8_ 

ht  ^^iven.  The  _ 

QO 

Jt-  groups  of  balls 
-h-  balls  in  each  group 
_8_  balls  in  all 

4 twos=_8_ 

dogs  in  all 

Put  2 dogs  in  each  group. 

groups  of  2 dogs 
6=_3_  twos 

• • 

dogs  in  all 

Make  _ ^ equal  groups. 

dogs  in  each  group 

6=2  groups  of  3 

• • 

-9_  bears  in  all 

Make  _3_  equal  groups. 
-3—  bears  in  each  group 
9=3  groups  of  3 

5 * • • 

_S_  stands  in  all  • 

Make  equal  groups. 

stands  in  each  group 

8 = 4 groups  nf  2. 

B 

a3  threes=  -9 

B 6=3  groups  of  ^ 
c 2 fours  = 8 
D 9=  -3  threes 
i 8=4  groups  of  ^ 
F 2 threes  = 
g8=2  groups  of  9* 
H 6=  -3  twos 
I 6=2  groups  of  3 
J 4=2  groups  of  ^ 
K 8=  twos 
L 2 twos= 

m9=3  groups  of  ^ 
n8=  fours 
o 3 twos= 
p 4=  -?•  twos 
Q 6=  threes 
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:|  Get  the  children  to  notice  that  in 
ibme  pictures  a group  of  objects  is 
jeing  combined  with  another  group 
jnd  that  in  other  pictures  a subgroup 
I being  removed.  Direct  attention  to 
ne  first  picture.  Ask  the  children  to 
jecide  whether  the  action  shown  sug- 
,ests  “plus”  or  “minus.”  Tell  them  to 
l^oss  off  the  word  that  does  not  be- 
|i)ng  with  the  picture.  Now  ask  how 
fany  balls  are  on  the  floor,  how 
"iiany  balls  are  falling  toward  them, 
nd  how  many  there  will  be  in  all. 
ell  the  children  to  write,  in  the  blue 
'inswer  space,  the  numerals  and  signs 
iiat  tell  what  is  happening.  They 
hould  write  “7  + 2 = 9.” 

The  children  should  work  inde- 
endently  on  the  other  pictures. 
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A 5 plants  plus  2 plants  are  _£_plants. 

A 9-7=  ^ 

B 1 box  plus  8 boxes  is  .9 — boxes. 

B 9-3=  j6- 

c 9 cows  minus  4 cows  are  5 ..cows. 

c 3+5=  -8_ 

D 5 ducks  minus  2 ducks  are  -2 — ducks. 

D 9-2=  -7_ 

E 9 birds  minus  1 bird  are  _8_birds. 

E 3 + 6= -9_ 

F 2 dogs  plus  7 dogs  are  3_dogs. 

F 8-6=  -2^ 

g4  dolls  plus  4 dolls  are  S-.dolls. 

G 3+4=  J— 

H 5 cents  plus  4 cents  are  9 — cents. 

H 7+2=  -9_ 

1 9 plants  minus  5 plants  are  -^-plants. 

1 5-2= -3_ 

j 8 pigs  minus  3 pigs  are  5_pigs. 

J 6-3=  ^ 

k4  boats  plus  5 boats  are  4 — boats. 

K 8+1=  4_ 

i 7 balls  minus  1 ball  are  -^balls. 

. 4+5=  -9— 

m9  toys  minus  7 toys  are  _Z_toys. 

M 8-3=  ^ 

n7  cents  plus  2 cents  are  9 — cents. 

N 7-6=  J— 

o9  cars  minus  8 cars  are  J car. 

o 2 + 7= 

p 2 girls  plus  2 girls  are  4 girls. 

P 2+3=  -5_ 

q6  books  plus  3 books  are  .4 books. 

Q 1+6=  7_ 

A Subtract  4 from  9. 
B Add  6 and  2. 
c Add  4 and  3. 

D Subtract  8 from  9. 
E Add  1 and  8. 

F Subtract  3 from  6. 
G Add  2 and  4. 

H Subtract  3 from  8. 
I Add  4 and  4. 
j Subtract  5 from  8. 
K Add  2 and  7. 

L Subtract  6 from  9. 
M Subtract  2 from  4. 
N Subtract  3 from  9. 
o Add  3 and  5. 
p Add  1 and  7. 

Q Subtract  6 from  8. 


5 


6-t-£  = 8 


6-3^3 


fi-3^5 


8-5  = 3 


q-6  = 3 


4-2=  Z 


34-5  = 8, 


1 + 7=8 


8-6^ 
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I 3-5=  I 


A How  many  bears  will  there  be  in  all? 

Z bears  plus  minu»  fe  bears  = 8 hears 

B 

B How  many  balls  will  there  be  in  all? 

4-  balls  plus  rTwnu»  D balls=  3 balls 


c How  many  more  clowns  are  there  than  dogs? 

8 clowns minus  4“  clnwns=  4*  r.lnwns 


» How  many  more  elephants  are  there  than  stands? 
3 elephants  pte#  minus  _5_elephants= 

4~  elephants 


E How  many  dolls  will  be  left? 

5 dolls  pitts  minus  Z dolls=  3 dolls 


F How  many  more  horses  are  there  than  dolls? 

6 horses minus  4-  horses  = Z.  horses 


gHow  many  dogs  will  there  be  in  all? 

7 dogs  plus  minus  Z.  dogs=  4 dogs 


hHow  many  clowns  will  there  be  in  all? 

6 clowns  plus  minuB  3 clowns=  _S ^clowns 


•v  ^ ^ ^ 

p I = z 


^ I 7-t-2.-4 


fe  + 3 = 4 


1 Give  separate  directions  tor  eact 
column  of  exercises.  You  can  identif 
the  columns  by  the  color  of  their  let 
ters  {blue,  gray,  and  black).  In  th 
third  column,  the  children  are  to  write 
for  each  exercise,  the  basic  fact  tha 
corresponds  to  the  directions  giver 
[for  Exercise  A,  9 — 4 = 5].  A blu 
answer  line  is  provided  for  eacl 
exercise.  Encourage  the  children  tc 
work  independently. 


1 Tell  the  children  to  read  Problerr 
A and  then  look  at  Picture  A to  se€ 
what  is  happening.  Direct  them  tc 
go  back  to  Problem  A and  decid( 
which  word,  plus  or  minus,  belong 
with  the  problem.  They  are  to  cros 
off  the  word  that  does  not  belong 
Next,  they  are  to  write  the  correc 
numerals  on  the  answer  lines. 

2 Direct  attention  to  the  blue  an 
swer  space  in  Picture  A.  In  it  they  are 
to  write  the  basic  fact  that  show 
how  to  find  the  answer  for  Problerr 
A.  [They  should  write  “2  + 6 = 8.”] 

3 If  possible,  the  children  should 
work  independently  with  the  other 
problems  and  pictures. 
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Tell  the  children  to  read  all  of 
iroblem  A;  then  look  at  Picture  A. 
\sk  how  much  money  in  all  would 
^e  needed  to  buy  the  two  dolls.  Have 
nem  write  the  numeral  that  shows 
lat  amount  on  the  first  answer  line 
^ Problem  A.  Point  out  the  money 
lat  Nancy  has  in  Picture  A.  Ask 
rhere  the  numeral  that  shows  that 
imount  is  to  be  written.  Next,  tell 
lem  to  decide  how  much  more  money 
lancy  needs,  and  have  them  write 
ie  correct  numeral  on  the  third  line, 
i Explain  that  they  are  to  read  each 
(!f  the  other  problems  and  use  the 
icture  with  the  same  letter  to  find 
ne  numerals  they  should  write  on  the 
mswer  lines. 
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D 

A The  two  dolls  cost  ’ C in  all. 

Nancy  has  ^ C.  She  needs  ^ C more 
to  buy  the  two  dolls. 

B ? 

B The  two  cars  cost  ^ C in  all. 

(D  ®® 

A 

® ® 

B 

Don  has  ^ C.  He  needs  ^ C more 

to  buy  the  two  cars. 

c The  two  wagons  cost  JZ_C  in  all. 

Tom  has  ^ C.  He  needs  ^ C more. 

0 The  two  balls  cost  Q C in  all. 

®®®®® 

c 

# 0 ^0 

0 

D 

Carol  has  3 C.  She  needs  ^ C more. 

i The  money  in  Picture  E equals  ^ 3 c. 

f The  money  in  Picture  F equals  ^7 

G Picture  G has  ^ pint  bottles. 

You  can  put  quarts  of  milk 

@ ® ® 

(D  ®®® 

E 

® (©  (g)  (£)  ® 

(D®(D 

®® 

F 

into  the  bottles  in  Picture  G. 

H Picture  H has  ^ quart  bottles. 

You  can  put  ^ pints  of  milk 
into  the  bottles  in  Picture  H. 

i fl  0 0 

0 0 Q 0 

flOfl 

G 

H 

\ Preliminary  Teaching 

Before  the  children  use  Worksheets 

I Objectives 

he  group  of  10  plays  a central  role 
1 the  system  of  numeration.  So  far 
;S  the  basic  facts  that  belong  to  this 
^roup  are  concerned,  however,  there 
: little  to  distinguish  it  from  other 
roups.  The  sequence  of  steps  used 
t teaching  the  basic  facts  for  the 
:ther  groups  should  be  followed  in 
^aching  the  basic  facts  for  the  group 
f 10.  By  now,  these  steps  should  be 
amiliar,  and  they  will  not  be  outlined 
gain  here. 

However,  one  issue  must  be  dis- 
i jssed.  In  the  first  1 17  pages  of  Our 
lumber  Workshop  2,  the  basic  facts 
Ire  not  shown  in  the  vertical  arrange- 
|ent.  Actually,  there  is  no  need  to 
i^rite  basic  facts  vertically.  The  ver- 
jCal  arrangement  of  numerals  is  a 
[pnvenient  device  for  computation. 


but  vertical  arrangement  of  the  basic 
facts  has  no  special  advantages.  In 
Grade  Two  the  emphasis  should  be  on 
the  meaning  of  addition  and  sub- 
traction in  terms  of  the  actions  to 
which  they  correspond.  Special  sym- 
bols ( 4 and  — ) for  the  operations  of 
addition  and  subtraction  are  used. 
The  various  possible  arrangements  of 
numerals  for  computation  purposes 
can  best  be  presented  to  the  children 
at  the  time  when  they  are  being 
taught  how  to  compute.  Nevertheless, 
since  children  may  have  occasion  to 
see  the  vertical  arrangement  of  basic 
facts  in  published  tests  or  in  other  ma- 
terials, they  should  know  how  to  deal 
with  it.  For  this  reason,  on  Worksheet 
1 1 8 the  vertical  arrangement  is 
taught,  and  practice  in  using  it  is 
provided. 


106-118,  they  should  know  how  to: 
combine  two  subgroups  to  make  a 
group  of  10;  separate  a group  of  10 
into  two  subgroups;  use  basic  facts 
from  the  group  of  10  in  solving  prob- 
lems that  involve  comparison  by  sub- 
traction and  problems  of  the  “how 
many  more  are  needed”  type;  bring 
together  equal  groups  to  make  a 
group  of  10;  separate  a group  of  10 
into  equal  groups;  and  write  addition 
and  subtraction  basic  facts  in  the 
vertical  form. 

The  activities  used  to  teach  the 
basic  facts  for  the  group  of  10  may 
be  exactly  like  the  activities  used  to 
teach  the  basic  facts  for  the  other 
groups  the  children  have  studied  up 
to  this  point.  Give  each  child  10 
markers,  and  adapt  the  activities  sug- 
gested previously  for  combining  sub- 
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groups  for  the  group  of  6.  (See  page 
48,  of  this  Teaching  Guide.) 

[Worksheet  106  can  be  used  at 
this  point.] 

To  introduce  the  subtraction  basic 
facts  for  the  group  of  10,  adapt  the 
activities  for  the  group  of  6 suggested 
previously  for  teaching  subtraction 
basic  facts.  (See  page  49  of  this 
Teaching  Guide  for  activities  that  can 
be  adapted.) 

[Worksheet  107  can  be  used  at 
this  point.] 

When  you  review  comparison  by 
subtraction,  give  each  child  20  mark- 
ers and  go  over  the  “hov/  many  more 
than”  situation,  using  subtraction 
basic  facts  from  the  group  of  10. 
Then  provide  activities  (patterned 
after  those  pictured  on  Worksheet 
108)  that  will  require  the  children  to 
discriminate  between  subtracting  to 
find  a remainder  and  subtracting  to 
find  how  many  more  are  in  one  group 
than  in  another.  Finally,  set  up  situa- 
tions that  will  require  the  children  to 
discriminate  among  the  three  situa- 
tions shown  on  page  108  (adding, 
subtracting  to  find  a remainder,  sub- 
tracting to  find  ‘‘how  many  more 
than”).  Use  basic  facts  from  the  group 
of  10  for  about  half  of  these  exer- 
cises. For  the  others,  use  facts  from 
all  the  other  groups  the  children  have 
studied. 

[Worksheet  108  can  be  used  at 
this  point.] 

‘‘How  many  more  are  needed”  sit- 
uations should  be  reviewed  with  the 
children.  Use  basic  facts  from  the 
group  of  10  and  also  from  the  other 
groups  they  have  studied.  The  type 
of  activity  suggested  in  the  ‘‘Prelim- 
inary Teaching”  section  for  pages  59- 
63  (see  page  73  of  this  Teaching 
Guide)  may  be  adapted  for  use  here. 

[Worksheets  109  and  1 10  can  be 
used  at  this  point.] 

Before  teaching  the  children  that  2 
groups  of  5 can  be  combined  to  make 


1 0,  use  the  type  of  activity  suggested 
in  the  ‘‘Preliminary  Teaching”  section 
for  page  44  (see  pages  49-50  of  this 
Teaching  Guide).  You  may  wish  also 
to  review  the  combining  of  equal 
groups  to  make  groups  of  4,  6,  8, 
and  9. 

[Worksheet  1 1 1 can  be  used  at 
this  point.] 

The  separating  of  groups  of  4,  6, 
8,  and  9 into  equal  groups  should  be 
reviewed  before  taking  up  the  idea 
that  10  can  be  separated  into  2 
groups  of  5.  Use  the  type  of  activity 
suggested  in  the  ‘‘Preliminary  Teach- 
ing” section  for  page  45  (see  page 
50  of  this  Teaching  Guide). 

[Worksheet  1 1 2 can  be  used  at 
this  point.] 

The  idea  that  the  number  in  each 
group  can  be  found  if  the  total  group 
and  the  number  of  equal  groups  is 
known,  should  be  reviewed.  Special 
emphasis  should  be  given  to  the 
group  of  10.  Use  the  type  of  activi- 
ties suggested  in  the  “Preliminary 
Teaching”  section  for  page  71  (see 
page  78  of  this  Teaching  Guide). 

[Worksheet  113  can  be  used  at 
this  point.] 

Worksheets  114-117  provide  gen- 
eral practice  on  the  various  types  of 
problems  taught  up  to  this  point  and 
on  the  addition  and  subtraction  basic 
facts  for  all  groups  through  10.  Pre- 
liminary teaching  is  not  needed. 

[Worksheets  114,  115,  116,  and 
1 17  can  be  used  at  this  point.] 

To  introduce  the  vertical  arrange- 
ment for  writing  basic  facts,  write 
“7+3  = 10,”  “2  + 6 = 8,”  and  “3  + 
4 = 7”  on  the  board.  Show  the 
children  how  to  write  each  of  these 
facts  in  vertical  form.  Explain  that  for 
“7  + 3 = 10,”  for  example,  the  7 is 
written  first  and  the  3 is  written  under 
it.  Then  a line  is  drawn  under  the  nu- 
merals, and  the  answer  is  written  un- 
der the  line.  When  you  rewrite  “7  + 
3=10,”  you  may,  if  you  wish,  put 


a plus  sign  next  to  the  3,  and  explain 
that  the  sign  shows  that  the  new  form 
is  read  just  like  the  old — “7  plus  3.” 
However,  there  are  good  reasons  for 
not  using  the  plus  sign  in  this  way,  and 
it  is  advisable  not  to  use  the  plus  sign 
in  that  position  again,  and  not  to  let 
the  children  use  it  when  they  use  the 
vertical  form. 

Repeat  this  explanation  as  you  re- 
write the  second  fact  in  vertical  form. 
Tell  the  children  that  this  is  a way  of 
showing  addition  and  subtraction  that 
people  sometimes  use,  and  so  they 
should  know  how  to  use  it.  When  you 
rewrite  the  third  fact,  have  the  chil- 
dren tell  you  where  to  write  each 
numeral. 

Now  erase  what  you  have  written, 
and  write  five  or  six  new  addition 
basic  facts,  with  answers,  across  the 
board.  Give  each  child  a sheet  of  pa- 
per, and  ask  as  many  children  to 
come  to  the  board  as  there  are  facts. 
Tell  each  child  at  the  board  to  write 
one  of  the  facts  in  vertical  form.  Tell 
the  other  children  to  write  them  on 
their  papers.  Observe  each  child  to 
make  sure  he  is  working  correctly. 

Have  the  children  compare  their 
work  with  the  work  on  the  board,  and 
let  them  discuss  any  differences  that 
arise.  Impress  on  them  that  the  first 
numeral  in  the  basic  fact  must  be 
written  first,  the  second  under  it,  and 
the  answer  under  a line  below  the 
second  numeral.  Teach  the  children  to 
read  a fact  in  the  vertical  form  in  the 
same  way  they  read  the  fact  in  the 
equation  form — “two  plus  three 
equals  five,”  for  example.  Let  each 
child  read  one  of  the  examples. 

Next,  erase  the  work  on  the  board 
and  write  five  more  addition  basic 
facts,  but  this  time  omit  the  answer 
after  the  equals  sign.  Tell  the  children 
to  write  each  fact  in  the  new  way. 

Now  put  on  the  board  three  sub- 
traction basic  facts  in  equation  form. 
Show  the  children  how  to  write  these 
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hcts  in  the  vertical  form.  Use  the 
j inus  sign  only  once — in  the  first 
Ixample.  Use  the  sequence  of  activi- 
Us  suggested  above  to  teach  the 
jiildren  to  v/rite  subtraction  facts  in 
|iis  form  and  to  read  them  properly. 
I [Worksheet  118  can  be  used  at 
1 lis  point.  ] 


A transparent  overlay  may  be  used 
to  verify  the  work  on  this  page. 
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Comments 
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Comments 

|)n  this  page  the  child  learns  the  ad- 
' ition  basic  facts  for  the  group  of  1 0. 

This  page  is  like  page  64,  except 
i lat  it  deals  with  the  group  of  1 0.  For 
ach  white  picture,  the  children  are  to 
ake  the  appropriate  response.  See 
le  keyed  notes  on  page  1 14. 

. A transparent  overlay  may  be  used 
ij>  verify  this  page. 

I ft7 

L m Comments 

)n  this  page  the  child  learns  the  sub- 
action basic  facts  for  the  group  of 
!0. 

: This  page  is  like  the  upper  half  of 
*age  65.  It  deals  with  “how  many  are 
^ft’’  situations  for  the  10  group.  If 
le  activities  suggested  in  the  “Pre- 
minary  Teaching’’  section  for  page 
07  have  been  used,  no  other  intro- 
uction  should  be  necessary. 

A transparent  overlay  may  be  used 
it)  verify  this  page. 
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Comments 


)n  this  page  the  child  decides  upon 
jnd  writes  the  addition  or  subtraction 
4jasic  fact  (for  the  group  of  10)  that 
ton  be  used  to  solve  a pictorial  prob- 
f;m  situation.  The  situations  in  these 
iroblems  involve  comparison  by  sub- 
jj|action  as  well  as  finding  the  re- 
■itiainder. 

1 The  exercises  at  the  right  of  the 
linage  provide  general  practice  with 
lie  addition  and  subtraction  basic 
jacts  for  all  groups  through  10.  No 
'll^ecial  introduction  should  be  needed. 
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Comments 


On  this  page  the  child  again  has  ex- 
perience with  the  “how  many  more 
are  needed”  type  of  problem.  All 
these  problems  are  solved  by  using 
subtraction  basic  facts  from  the  group 
of  10. 

This  page  is  like  page  59.  The 
children  are  to  read  the  sentences  in 
each  pair  of  pictures  and  use  the  pic- 
tures to  find  the  numerals  that  belong 
on  the  answer  lines.  The  “Comments” 
for  page  59  (see  page  74  of  this 
Teaching  Guide)  apply  also  to  page 
109. 

When  the  children  have  finished 
the  work  on  the  page,  let  them  com- 
pare and  discuss  their  responses. 


110 


Comments 


On  this  page  the  child  continues  to 
solve  the  “how  many  more  are 
needed”  type  of  problem. 

This  page  is  like  page  61.  The 
“Comments”  for  Worksheet  61  (see 
page  74  of  this  Teaching  Guide) 
apply  also- to  Worksheet  110. 

When  the  children  have  completed 
the  work  on  this  page,  give  them  time 
to  compare  and  discuss  their  work. 
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Comments 

On  this  page  the  child  learns  that  5 
twos  equal  10  and  that  2 fives  equal 
10.  He  also  reviews  the  combining  of 
equal  groups  to  make  groups  of  6,  8, 
and  9. 

This  page  is  like  page  69.  The 
“Comments”  for  page  69  (on  page  79 
of  this  Teaching  Guide)  apply  also 
to  page  111. 

When  the  children  have  finished 
the  work  on  the  page,  let  them  com- 
pare and  discuss  their  responses. 


On  this  page  the  child  learns  to  sepa- 
rate a group  of  1 0 into  5 groups  of  2, 
and  into  2 groups  of  5.  He  also  reviews 
the  separating  of  groups  of  6,  8,  and 
9 into  equal  groups. 

This  page  is  like  page  70.  The 
“Comments”  for  page  70  (on  page 
79  of  this  Teaching  Guide)  apply  also 
to  page  1 1 2. 

When  the  children  have  finished 
the  work  on  the  page,  give  them  time 
to  compare  and  discuss  their  work. 
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Comments 


On  this  page  the  child  learns  to  sepa- 
rate a group  of  10  into  a given  num- 
ber of  equal  groups.  He  also  reviews 
the  separating  of  groups  of  6,  8,  and 
9 into  a given  number  of  equal 
groups. 

This  page  is  like  page  71.  The 
“Comments”  for  page  71  (on  page 
79  of  this  Teaching  Guide)  apply  also 
to  page  1 1 3. 

Let  the  children  have  enough  time 
to  compare  and  discuss  their  re- 
sponses when  they  have  finished  the 
work  on  the  page. 

114  Comments 

On  this  page  the  child  interprets 
pictorial  problem  situations  by  select- 
ing either  “plus”  or  “minus”  as  cor- 
responding to  the  action  shown.  He 
then  writes  the  basic  fact  that  cor- 
responds to  the  action  and  result  of 
the  pictured  situation.  This  work  is 
still  concerned  with  the  basic  facts  of 
the  group  of  1 0. 

This  page  is  like  page  72.  The 
“Comments”  for  page  72  (on  page 
79  of  this  Teaching  Guide)  apply  also 
to  page  1 1 4. 

A transparent  overlay  may  be  used 
to  verify  this  page. 
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Comments 

On  this  page  the  child  practices  the 
addition  and  subtraction  basic  facts 
for  all  the  groups  through  1 0. 

This  page  is  like  page  63.  The 
“Comments”  for  page  63  apply  also 
to  page  1 1 5. 

To  check  the  work  on  this  page, 
you  may  wish  to  read  the  answers 
slowly  and  let  each  child  verify  his 
own  work. 
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Comments 


On  this  page  the  child  again  inter- 
prets pictorial  problems  by  selecting 
either  “plus”  or  “minus”  as  corre- 
sponding to  the  action,  finding 
needed  data  in  the  picture,  and  then 
writing  the  numerals  and  signs  that 
symbolize  the  corresponding  mathe- 
matical operation. 


This  page  is  like  page  104.  The 
“Comments”  for  page  104  (see  page 
106  of  this  Teaching  Guide)  apply 
also  to  page  1 1 6. 

When  the  children  have  finished 
the  work  on  the  page,  let  them  com- 
pare and  discuss  their  responses. 


117 


Comments 

On  this  page  the  child  again  prac- 
tices the  “how  many  more  are 
needed”  type  of  problem.  He  reads 
the  sentences  and  uses  the  pictures  to 
find  the  numerals  that  belong  on  the 
answer  lines. 

Since  the  children  are  familiar 
with  this  type  of  problem,  no  special 
introduction  should  be  necessary. 

Let  the  children  have  time  to  com- 
pare and  discuss  their  responses  when 
they  have  finished  the  work  on  this 
page. 
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118  Comments 

On  this  page  the  child  learns  to  write 
the  addition  and  subtraction  basic 
facts  in  the  vertical  form. 

If  the  suggestions  made  in  the 
“Preliminary  Teaching”  notes  for  this 
page  have  been  followed,  no  other 
introduction  to  the  page  will  be  nec- 
essary. 

It  is  probably  best  to  verify  each 
child's  work  yourself. 


1 Direct  attention  to  the  picture 
with  the  blue  background.  Get  the 
children  to  observe  that  it  shows  a 
group  of  1 0 bulbs. 

2 Tell  the  children  to  look  at  the 
next  picture  and  decide  whether  or 
not  it  will  show  a group  of  10  when 
the  action  has  been  completed.  If  it 
will  show  a group  of  10,  they  are  to 
make  an  X in  the  blue  response  space. 
If  it  will  not,  they  are  to  make  a 
scribble  mark  (^). 

3 Have  the  children  follow  the  same 
procedure  with  the  other  pictures  on 
the  page. 
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Tell  the  children  to  look  at  the 
st  picture  and  decide  how  many 
)wers  will  be  left  when  the  action 
own  in  the  picture  has  been  com- 
eted.  They  are  to  write  the  numeral 
at  expresses  the  remainder  on  the 
je  answer  line. 

Have  the  children  follow  the  same 
ocedure  for  each  of  the  other  pic- 
es on  the  page. 


107 


lifis. 

5_  flowers  left 

flowers  left 

_X_  flower  left 

6 flowers  left 

3^.  flowers  left 
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flowers  left 

JZ_  flowers  left 

Z flowers  left 

flowers  left 

i flower  left 

\tt. 

% 

WfJJK. 



jl 

6 flowers  left 

3 flowers  left 

_8_  flowers  left 

_5_  flowers  left 

-Z-  flowers  left 

?llt 

H*  flowers  left 

-IT.  , flowers  left 

^flowers  left 

3-  flowers  left 

^ flowers  left 

Direct  attention  to  the  pictures. 
9t  the  children  to  observe  that  some 
'ow  groups  being  combined,  some 
ow  a subgroup  being  separated 
Dm  a larger  group,  and  some  show 
oups  that  can  be  compared  by  sub- 
action.  The  basic  fact  that  is  used  to 
ilve  the  pictured  problem  is  to  be 
dtten  in  the  blue  space  in  the  pic- 
re.  The  answer  to  the  problem  is  to 
^ written  on  the  blue  answer  line  in 
p expression  below  the  blue  space. 
' For  each  exercise  in  the  two  col- 
fnns  on  the  right-hand  side  of  the 
iige,  have  the  children  write  the 
||rrect  numeral  on  the  answer  line. 

i 

I 

ij 
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8 

A8+2=-i^  1 

a 

1 A 10-9=J- 

iixif,  lUli 

B4-2  = -Z_  ; 

j B 6-5=-J- 

110-1=  T 1 

c io-4=-6- 

' c 1 + 3 = ^ 

-9—  boxes  will  be  left. 

IQ-  flowers  in  all 

h more  plants  than  boxes 

D i + 9 = _LQ. 

D 7 + 2=-9_ 

E 6-t-3  = -9_ 

F 7_4=_3- 
G 7 + 3 = 10 

E iO-2=-S. 

F 3 + 5 = -S. 

G 4+6=-!^ 

r~ 

0 

1 

-4 

11 

OJ 

H 8-6=3^ 

H i0-3  = i 

flowers  will  be  left 

10  plants  in  all 

lO  boxes  in  all 

1 5+5—  lO 

r 

k"  k'  W 

If  “A' 

• O-h  i = — ■— 

j 10-8  = ^ 

K 4-3=-L 

i io-6=-i-  ‘ 

j 5-2  = -3_ 

K 10-7  = -^ 

L 5+4=-9- 

1 b-b-H^lol 

1 tO-^=  8 -i 

LaO--5-.5‘  ..i 

M 3 + 7 = -iiJ- 

M 8-4=-t 

N 9 + l = lil 

o 5-4=-L 

P 6+4=lf^ 

Q iO-l  = -9- 

10  boxes  in  all 

Q baskets  will  be  left 

?D  more  baskets  than  flowers 

iiC' 

^jiV 

N 8-5=-^ 

o 10-5=^ 

P 2+8=J^ 

Q 6-3=-3_ 

I 10  1 

1 ■ LO-b  = 4-  1 

'1  io'--3;'=i7'';] 

lO  plants  in  all 

4*  plants  will  be  left 

~7  more  baskets  than  flowers 
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000® 

000 

The  flower  costs  I 0-  pennies. 
There  are  ...  pennies. 

B 

0:000:0 

00000 

10  pennies-  ~7  pennies= 

3 - pennies 

3 . more  pennies  are  needed. 

99999 

W999 

1 0 flowers  in  all  are  needed. 
There  are  3 flowers. 

10  flowers -3 — flowers= 

flowers 

~J  more  flowers  are  needed. 

1 0 boxes  in  all  are  needed. 

There  are  5 boxes.  ^ . 

Other  I 

10  boxes-  .5  boxes  = . 

5 boxes 

5 - more  bpxes  are  needed. 

esponses  might  be  given. 

0®0®0® 

The  plant  costs  | Q pennies. 

There  are  <£ pennies. 

The 

000® 

W00 

10  pennies-  6 pennies= 

4*  pennies 

4*  more  pennies  are  needed. 

ones  st 

^000 

The  flower  costs  LP_  pennies. 

There  are  6 pennies. 

own  are  illustrative  only. 

00^0 

00^0 

10  pennies --8-  pennies= 

2 pennies 

2.  more  pennies  are  needed. 

0000 

The  plant  costs  IQ.,  pennies. 

There  are  4*  pennies. 

®®w 

000 

00M 

10  pennies-  4*  pennies= 

pennies 

more  pennies  are  needed. 
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1 Point  out  the  heavy  black  line: 
that  divide  the  pictures  into  pairs 
Have  the  children  read  the  two  sen 
tences  in  the  first  picture  and  use  th( 
picture  to  find  the  numerals  that  be 
long  on  the  answer  lines. 

2 Ask  how  many  pennies  are  showr 
in  the  second  picture,  and  why  there 
are  that  many.  Direct  attention  to  the 
first  sentence.  Ask  how  many  pennies 
should  be  taken  away  from  the  1C 
pennies.  Tell  the  children  to  cross  of 
that  many  pennies  in  the  picture.  Nov. 
direct  them  to  complete  the  first  sen 
tence  so  it  will  show  what  has  hap 
pened.  Finally,  have  them  write  or 
the  answer  line  in  the  second  sentence 
the  numeral  that  shows  how  man> 
more  pennies  are  needed. 

3 Use  the  same  procedure  for  each 
of  the  other  pairs  of  pictures  on  the 
page. 


1 Work  through  the  first  exercise 
with  the  children.  Let  them  work  in 
dependently  on  the  other  five  picture 
exercises. 

2 Direct  attention  to  Exercises  A 
to  Q at  the  right  of  the  page.  Tell  the 
children  that  for  each  exercise  they 
are  to  write  the  basic  fact  they  woulc 
use  to  find  the  numeral  that  belongs 
where  the  screen  is.  In  Exercise  A, 
they  should  write  “10  — 6 = 4.’’ 
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1 

j 

Direct  attention  to  the  first  pic- 
i . Ask  how  many  groups  of  birds 
I shown  and  how  many  birds  are  in 
h group.  Tell  the  children  to  read 
■ h expression  in  the  picture,  and  to 
the  picture  to  find  the  numeral 
' belongs  on  each  answer  line. 

Have  them  follow  the  same  pro- 
I ure  for  each  of  the  other  pictures 
I he  page. 

Tell  the  children  to  read  each  ex- 
[ se  at  the  right  of  the  page  (blue 
jrs  A to  Q).  For  each  exercise  they 
I jld  write  the  correct  numeral  on 
r ' blue  answer  line. 


jjell  the  children  to  read  the  first 
1 ression  in  the  first  picture,  and  to 
»|  the  picture  to  find  the  numeral 
I belongs  on  the  answer  line.  Have 
' n read  the  second  sentence  and 
I what  it  tells  them  to  do.  Now  have 
*tn  read  the  third  expression  and 
e the  numeral  that  shows  the 

8|fber  of  groups  on  the  answer  line. 
Ily,  have  them  write  the  correct 
leral  on  the  last  answer  line. 

Have  the  children  follow  the 
e procedure  for  each  of  the 
ir  pictures. 

Have  the  children  read  each  ex- 
se  at  the  right  of  the  page  (blue 
jrs  A to  Q).  For  each  exercise  they 
lid  write  the  correct  numeral  on 
blue  answer  line. 
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FT 

^ 

5 groups  of  birds 
2.  birds  in  each  group 
IQ  birds  in  all 
5 twos=  tO 


^ groups  of  bees 
3 bees  in  each  group 
6 bees  in  all 
2 threes = 6 


3 groups  of  birds 
3 birds  in  each  group 
_9_  birds  in  all 
3 threes =_9_ 


4*  groups  of  bees 
Z.  bees  in  each  group 
8 bees  in  all 
4 twos=_fi_  B 


I 

_3_  groups  of  rabbits 
-3_  rabbits  in  each  group 
■ rabbits  in  all 
3 threes=_9_ 


groups  of  rabbits 
-5-  rabbits  in  each  group 
-LQ_  rabbits  in  all 
2 fives =_LQ 


Z,  groups  of  rabbits 
_5_  rabbits  in  each  group 
rabbits  in  all 
2 fives  = 10 


V 


groups  of  birds 
-Z_  birds  in  each  group 
8 birds  in  all 
4 twos=_jS_ 


-5_  groups  of  bees 
ZL.  bees  in  each  group 
to  bees  in  all 
5 twos=  to 


B 

* 6 = -3—  twos 
■ 2 twos  = -^ 
c 2 fives  = -l^ 

D 4 = 2 groups  of 

* 3 twos  = -!^ 
f 8=-^  fours 
G 9 = 3 groups  of 
H 4 twos  = -^- 

' 8 = 2 groups  of -4^ 
J 5 twos  = 


K 6 = 


- threes 


L 2fours  = -B_ 

M 6 = 2 groups  of  -2_ 
N 8=— twos 
04  = twos 
P 8 = 4 groups  of 
Q 3 threes  = -8_ 
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-i..Q  flowers  in  all 
Put  2 flowers  in  each  group. 
_5_  groups  of  2 flowers 
10=  ^ twos 


Put  2 plants  in  each  group. 

groups  of  2 plants 
8=  4*  twos 


IQ  flowers  in  all 
Put  5 flowers  in  each  group. 

^ groups  of  5 flowers 
10=  2.  fives 


tO  boxes  in  all 
Put  5 boxes  in  each  group. 
. .2-_.  groups  of  5 boxes 
10=  'Z.  fives 


Put  2 plants  in  each  group. 
. .0..  groups  of  2 plants 
10=.-.P~  twos 


B 

i 9=-2_  threes 
' 5 twos=-l-Q- 
8 = 4 groups  of 
' 2 threes  = 

6=—^  twos 
6 = 2 groups  of  -3_ 
i 4 twos  = -8_ 

I 10=—^  fives 
8 = — twos 
4 = — twos 
6=3  groups  of 


Put  2 flowers  in  each  group. 
^ groups  of  2 flowers 

6=  .3—  twos 


Put  2 boxes  in  each  group. 

5 groups  of  2 boxes 
10=  5 twos 


M 3 threes  = 


N 4=2  groups  of 
o 2 fives  = -tQ 


p 


9 = 3 groups  of 


Put  4 flowers  in  each  group. 

^ groups  of  4 flowers 
«=  2.  fours  Other  respofi: 

ones  shown 


ses  might  be  given.  The 
ore  illustrative  only. 
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to.  flowers  in  all 
Make  ^ equal  groups. 
-S—  flowers  in  each  group 
10=5  groups  of  n 


birds  in  all 
Make  3. .. . equal  groups. 

2.  birds  in  each  group 
6=3  groups  of  ^ — ipi 


-IQ-  plants  in  all 
Make  -2_  equal  groups. 
3 plants  in  each  group 
10=2  groups  of  -5_ 


boxes  in  all 

Make  Hi-  equal  groups. 

^ boxes  in  each  group 
8=4  groups  of-^^ — 

0th  e|r 


-dL.  baskets  in  all 
Make  ^ — equal  groups. 
-A—  baskets  in  each  group 
4=2  groups  of  ^ 


responses^  miglit  be  given 

hpwn,  areofliysfhbtive  bnly. 

V A Vv'  ^ V 


...fe  ..  plants  in  all 
Make  .3  equal  groups. 
2.  plants  in  each  group 
6=3  groups  of  -= 


J-Q-.  birds  in  all 
Make  5 equal  groups. 

_= birds  in  each  group 

10=5  groups  of  _= — 

JKiT 


. 0 flowers  in  all 
Make  equal  groups. 
.3  ■ flowers  in  each  group 
6=2  groups  of  3 — 


S — boxes  in  all 
Make  — equal  groups, 
it—  boxes  in  each  group 
8=2  groups  of  rfc 


A 2 fours=  ii— 

» 10=2  groups  of  -O — 
c 6=  -^^threes 
D 3 threes  = -3 — 
e 10=  -2_fives 
F 6=3  groups  of  -3— 
G 8=2  groups  of  it— 

H 2 threes= 

I 10=5  groups  of -2 — 
J 2 twos=  it— 

K 9 = 3 groups  of  3 — 

I 2 fives  = 
m3  twos=  -6— 

N 9 = ^—threes 
o 5 twos=  i-Q- 
P 8=4  groups  of  3 — 

Q 10=  -5— twos 


1 Tell  the  children  to  read  the  fir 
expression  and  supply  the  missir 
numeral.  Point  out  the  red  dots.  E 
plain  that  they  show  the  number  < 
equal  groups  into  which  the  flowe 
are  to  be  separated.  On  the  answ 
line  in  the  second  sentence,  have  tl 
children  write  the  numeral  that  shov 
the  number  of  equal  groups.  Hav 
them  group  the  flowers  by  drawing 
line  from  a flower  to  a dot,  a line  fro 
another  flower  to  another  dot,  and  s 
on,  until  a flower  has  been  joined  1 
each  dot.  Then  they  should  repeat  th 
procedure  until  all  the  flowers  hav 
been  joined  to  dots.  Tell  the  childre 
to  read  the  third  and  fourth  lines  an 
write  the  numerals  that  belong  on  th 
answer  lines. 

2 Follow  the  same  procedure  f< 
each  picture  on  the  page. 

3 The  children  should  write  th 
correct  numerals  on  the  answer  line 
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— pfHS  minus  D 

—plus,  minus  Q 

plus  mim>s- 

III! 

-plus-  minus 

■■■■■ 

■■■■ 

plus  minus- 



plus -minus- 

plus  mmus- 

plug-  minus 

— pkjs  minus 

plus  -mini!ie- 

^ mm 

plus-  minus 

plus-  minus  • 

plus — minus — • 

plus-  minus  - 

■ plus-  minus 

--plus-  minus 

I'SWHWsi 

mHH 

1 Get  the  children  to  notice  that  i 
some  pictures  a group  of  objects 
being  combined  with  another  grouf 
while  in  others  a subgroup  is  bein 
removed.  Direct  attention  to  the  fir 
picture.  Ask  the  children  to  decid 
whether  the  action  shown  suggests  th 
word  plus  or  the  word  minus.  Te 
them  to  cross  off  the  word  that  doe 
not  belong.  Now  ask  how  many  birc 
there  are  in  all,  how  many  are  goin 
away,  and  how  many  will  be  left.  Te 
the  children  to  write,  in  the  red  ar 
swer  space,  the  numerals  and  sign 
that  belong  with  what  is  happening 
[They  should  write  “10  — 3=7.“] 

2 Have  the  children  follow  the  sam 
procedure  for  each  of  the  other  pic 
tures. 
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Give  separate  directions  for  each 
lumn  of  exercises,  calling  attention 
:them  by  the  color  of  their  identify- 
3 letters  (red,  gray,  and  black).  In 
= third  column  (with  black  letters), 
3 children  are  to  write  the  basic 
ct  that  symbolizes  each  statement.  A 
d answer  line  is  provided  for  each 
jtement.  Encourage  the  children  to 
)rk  independently. 


li 

! 

i 

!i 

I 

1 

I Tell  the  children  to  read  the  first 
e in  Problem  A,  and  then  look  at 
ifture  A.  Direct  them  to  go  back  to 
(>blem  A and  decide  which  of  the 
p words  plus  or  minus  (in  the  second 
I le)  belongs  with  the  problem.  They 
b to  cross  off  the  word  that  does 
it  belong.  Next,  tell  them  to  write 
b numerals  that  belong  on  the  an- 
Jjer  lines. 

j Tell  the  children  to  look  at  Pic- 
je  A again  and  write  in  the  red  re- 
jpnse  space  the  numerals  and  signs 
lit  correspond  to  what  is  happening. 
I hey  should  v/rite  “8  |-2  = 10.”] 

\ Have  the  children  repeat  these 
ipcedures  with  the  other  problems 
jjd  pictures. 
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U n 

A 8-2  = _^ 

A Subtract  7 from  8. 

8-7:=l 

B 10-7=-^ 

B Add  5 and  2. 

5-h2  = 7 

Q . 

c 2 + 2= 

c Subtract  4 from  9. 

9-4-=5 

D 6-3=-^ 

D Add  1 and  9. 

1-1-9  = 10 

E 3+4=_Z_ 

E Add  6 and  3. 

6H-3  = q 

F 7-5  = ^ 

F Add  4 and  4. 

4-+-9-=8 

G 6 ducks  minus  5 ducks= l_  duck 

G 10-1  = _3_ 

G Subtract  6 from  10. 

IO-b=4- 

H 2 beds  plus  8 beds=-AQ.  beds 

H 3+5  = _§. 

H Subtract  2 from  6. 

6-2=  9- 

7 

1 1 bear  plus  6 bears=_i_  bears 

1 5-4=_L 

1 Add  2 and  3. 

Z-h3-S 

J 8 dolls  minus  4 dolls=_!t_  dolls 

j 9+l  = JO 

J Subtract  2 from  10. 

10-2=0 

K 9 cars  minus  2 cars=_^Z_cars 

K 5 + 5 = _iO 

K Add  4 and  6. 

9+6=10 

L 10  boats  minus  3 boats=_Z_  boats 

L 3-2  = _L 

L Add  1 and  3. 

1+3=9- 

M 9 girls  minus  8 girls= !_  girl 

M 2 + 7 = _S_ 

M Subtract  2 from  7. 

7-2=5 

N 6 toys  plus  4 toys=  toys 

N 10-9=JL_ 

N Add  4 and  3. 

4-+3=7 

o 3 boys  plus  7 boys=-l^  boys 

o 7 + 3=J^ 

o Subtract  7 from  9. 

9-7=2 

p 5 mice  minus  2 mice=_^_  mice 

p 8+2  = _[0 

p Add  3 and  6. 

3+fe=q 

Q 8 birds  plus  1 bird  = _3_  birds 

Q 9-5=_!t 

Q Subtract  4 from  10. 

IO-4-=6 
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9 <9^9 


Q I g+Z=iO 


Ifl  1(11 

I 


u 

A How  many  boxes  will  there  be  in  all? 

boxes  plus-mmae-— ^ boxes  boxes 

B 

B How  many  more  flowers  are  there  than  plants? 

-7  ? ^ 

—i—  flowers  plus-minus—^  flowers  = flow 


c How  many  flowers  will  be  left? 


flowers -pltw minus- 


flowers  = flowers 


How  many  more  boxes  are  there  than  plants? 

5 4-  I 

'z.  boxes-pk*9-minus— -t—  boxes= box 


E How  many  more  flowers  are  there  than  boxes? 

Q M II 

5 flowers-ptae-minus— flowers=— 51  flo' 


How  many  flowers  will  there  be  in  all? 

lL  z G 

L flowers  plus-Bww»-  '' 


flowers  = — ^ flowers 


G How  many  boxes  will  be  left? 

^ ^ boxes  plus-minus boxes=— 


How  many  plants  will  there  be  in  all? 

^ plants  plus^minue-  ^ plants=-3_  plants 


I 8-4-=^-  I 


I 
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I0« 


The  toy  horse  costs  iQ_c 
Don  has  7 C. 

He  needs  .3 C more. 


® (D® 
0 00® 


B 


000  1 

The  doll  costs  5_C. 

Carol  has  -3 C. 

She  needs  C more, 


000 
0000 
The  doll  costs 
Carol  has  JZ.  .C 
She  needs  2^ — C more. 


The  book  costs  J v.  C. 
Don  has  C. 

He  needs  .6 — C more 


8ct 


® ®®® ®®® 

The  toy  house  costs  -8  C. 

Carol  has  JZ C. 

She  needs  J — C more. 


®®®®,  ' 

The  table  costs  • C. 

Carol  has  Ji-C. 

She  needs  3 C more. 


lOd 

X 


® ®®® 
®®®® 


The  toy  duck  costs  iQ_C. 
Don  has  Q -C. 

He  needs  2.,.._c  more. 


00  ^ . 
The  toy  wagon  costs  _ 
Don  has  2.  t 
He  needs  -&_C  more. 


8<t 


000000 
The  doll  bed  costs  JZ_C 
Carol  has  ^ t 
She  needs  _l C more. 


00000^^ 
The  doll  costs  _3_C. 
Carol  has  -5.  C. 

She  needs  ..C  more. 


®® 

®® ® 

The  toy  pig  costs  . P C 
Don  has  5 C. 

He  needs  .3 c more. 


m 


®® 

©©©X" 

The  toy  frog  costs  _Z C. 

Don  has  ..5  c. 

He  needs  ^ C more. 


1 Direct  attention  to  the  first  picture 
Be  sure  the  children  understand  tha 
the  price  tag  tells  how  much  th 
toy  horse  costs,  and  the  pennies  shov 
the  amount  of  money  on  hand  (th 
money  that  Don  has).  Tell  the  childrei 
to  read  the  problem  and  use  the  pic 
ture  to  find  the  numerals  that  belont 
on  the  answer  lines. 

2 The  children  should  follow  th( 
same  procedure  for  each  problem  or 
the  page. 
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11a  10  Ba 

B 

c 

D 

A 5-4=  1 

A 

B 

c 

D 

If  4t4=^ 

C 7-3=^ 

D 8-5=3 

.4- 

10^ 

4* 

4- 

"T 

7 

3 

4 

8 

5 

3 

B 2+3=  ^ 

C 5-3  = -^ 

D q-i- 1 = 10 

5 

4- 

1 

2 

3 

5 

5 

3 

2 

4 

1 

10 

E 5+5=10 

F q-4=^ 

G 8+2=10 

H 7+2=  i 

E 

F 

G 

H 

E 2+5=  7 

F 6-2=  ± 

G 2+6=  -8 

H q-6= 

E 

F 

G 

H 

s 

. q ' 

4-  . 
5 

8 

10 

7 

2 

1 

2 

5* 

7 

6 

2 

4- 

2 

€> 

8 

5 

6 

3 

1 8-2=^ 

J 1+1=2. 

K 10-4= 

L 6+ 1 = 7_ 

1 

J 

K 

L 

1 1+8=5- 

1 

J 

K 

L 

8 

2 

b 

1 

1 

2 

iO 

4* 

6 . 

6 

i 

7 

J 3-2=  0- 
K 6-1 = 5 

L 7-5=  2_ 

1 ■ 
8 

q 

3 

2 

i 

G 

1 

5 

, 7 

5 

2 

M 3+5  = ^ 

M 

N 

O 

p 

M 4- 1 = 3- 

M 

N 

o 

p 

N 4+2= 

3 

5 

4* 

2 

3 

3 

4- 

2 

NIO-I  = 5_ 

4* 

J 

10 

i 

7 
^ 3 

3 

6 

0 3+3  = 6 _ 

8 

G 

6 

2 

O 7+3=  10 

^3 

10 

P 4-2  = 2 . 

P 3+6=  -3- 

1 Direct  attention  to  the  first  basir 

fact  (6  + 4= ) and  tell  the  chil 

dren  to  write  the  numeral  for  the  an 
swer  on  the  red  answer  line. 

2 Have  the  children  find  the  rec 
vertical  space  that  is  lettered  A anc 
write  “6  + 4 = 10”  in  it  in  the  nev 
form.  Watch  to  see  that  they  write  6 
first,  write  4 under  the  6,  draw  c 
line  under  the  4,  and  write  10  unde 
the  line.  Do  not  ask  them  to  write  c 
plus  sign  beside  the  4. 

3 Have  the  children  proceed  in  the 
same  way  with  each  exercise  on  the 
page. 
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.119-122  REGROUPING  LARGER  GROUPS  (11  TO  18) 


Objectives 

^ 'p  to  this  point,  the  child  has  been 
[ jarning  the  basic  facts  that  arise 
i om  groups  of  1 0 or  fewer.  Eventual- 
ly he  must  learn  the  “higher  decade” 
i asic  facts,  such  as  8+7—15  and 
I 7 — 9 = 8.  All  of  the  addition  facts 

tlrith  sums  up  to  1 8,  and  the  corre- 
ponding  subtraction  facts,  must 
boner  or  later  be  learned  to  the 
oint  of  immediate  recall. 

I In  the  past,  children  have  memo- 
Hjzed  these  facts  without  ever  re- 
rouping actual  objects.  Thus  they 
i!  ave  had  no  help  in  understanding 
low  the  “higher  decade”  facts  re- 
pte  to  what  they  already  know  about 
[ur  system  of  numeration.  And  even 
I'hen  objects  or  pictures  were  used, 
jie  children  were  usually  told  to 
[ount,  rather  than  to  regroup.  For 
jxample,  if  a group  of  5 and  a group 
if  8 were  to  be  combined,  the  child 
’OS  told  to  start  with  the  group  of  8 
i|nd  continue  counting  members  of 
‘lie  group  of  5,  saying  “nine,  ten, 
ileven,  twelve,  thirteen.”  This  method 
l id  not  teach  the  child  to  apply  the 
rinciples  of  the  base-ten  system  of 
lumeration. 

I If  a group  of  8 and  a group  of  5 
re  to  be  combined,  the  total  group 
iay  be  reorganized  into  a group  of 
0 and  a group  of  3.  To  the  adult, 
jho  knows  that  8 + 5 = 13,  this  state- 
jent  may  appear  to  be  obvious  and 
fivial.  To  the  child,  who  is  learning  the 
bet  for  the  first  time,  it  is  not  so  simple, 
le  can  be  helped  to  see  and  under- 

Iland  it  by  taking  two  objects  from 
be  5 group  and  putting  them  with  the 
roup  of  8 to  make  10.  The  group  of 
jo  and  the  group  of  3 that  remains 
jre  then  seen  as  13.  A child  should 
li  lave  many  such  regrouping  experi- 
Ijnces  by  which  he  determines  the 
I jumber  of  objects  in  groups  of  1 1 to 
8 before  he  is  expected  to  learn 


and  remember  the  higher  decade  ad- 
dition basic  facts.  He  should  also 
have  experience  in  determining  by 
means  of  regrouping  (forming  one 
group  of  1 0)  the  number  of  objects  in 
the  larger  groups  (11  through  18). 
He  can  later  use  this  ability  to  deter- 
mine, without  “one  at  a time"  count- 
ing, the  size  of  the  minuend  group 
when  he  begins  to  learn  the  sub- 
traction basic  facts  for  these  larger 
groups. 

Preliminary  Teaching 

Before  the  children  use  Worksheets 
119-122,  they  should  be  able  to  re- 
group two  groups  whose  total  number 
is  1 1 or  more  so  that  they  can  be  seen 
as  a group  of  ones.  The  child  can  then 
recognize,  without  counting,  the  nu- 
merousness of  both  the  group  of  10 
and  the  other  group,  and  he  will  know 
that  the  total  is  11,  12,  13,  etc., 
because  he  sees  the  groups  as  1 0 and 
1 more,  10  and  2 more,  etc. 

Each  child  will  need  18  small  mark- 
ers. You  will  need  1 8 blocks  or  boxes, 
large  enough  so  that  all  the  children 
can  see  them. 

Arrange  a pile  of  9 blocks  and  a 
pile  of  5 blocks  on  the  table.  By 
questions  and  suggestions,  get  the 
children  to  say  that  there  are  more 
than  10  blocks  in  all,  that  there  are  9 
blocks  in  the  larger  group  and  5 
blocks  in  the  smaller  group.  Ask  the 
children  if  they  can  think  of  a way  to 
find  out,  without  counting,  how  many 
blocks  there  are  in  all.  Take  one  of 
the  blocks  from  the  group  of  5 and 
put  it  with  the  group  of  9.  Ask  the 
children  what  you  did.  Work  for  the 
response,  “You  made  a group  of  1 0.” 
Ask  how  many  blocks  there  are  be- 
sides the  10  blocks,  and  how  many 
blocks  there  are  in  all.  Develop  the 
idea  that  we  know  there  are  1 4 blocks 
because  there  is  a group  of  10  and  4 


ones.  Repeat  this  activity  several  times 
with  groups  of  blocks  that  total  from 
11  to  18. 

Next,  have  the  children  repeat  the 
activity,  this  time  using  markers  at 
their  desks.  Give  such  directions  as: 
“Make  a group  of  7 markers  and  a 
group  of  6 markers.  Using  just  those 
two  groups  of  markers,  make  a group 
of  10.  What  do  you  have  now?  [A 
group  of  10  and  a group  of  3.]  How 
many  markers  do  you  have  in  all? 
[13,  because  there  are  10  and  3 
more]”  Repeat  this  activity  many 
times,  using  combinations  of  groups 
of  9 or  fewer. 

[Worksheets  119  and  120  can  be 
used  at  this  point.] 

Next  use  unorganized  groups  of 
objects  (11  to  18),  and  let  the  chil- 
dren take  turns  showing  how  they 
would  isolate  a group  of  10  and  then 
determine  how  many  objects  there  are 
in  all.  If  possible,  have  the  children 
repeat  this  activity  with  markers  on 
their  desks. 

[Worksheets  121  and  122  can  be 
used  at  this  point.] 
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Commersts 

On  this  page  the  child  regroups  two 
groups  whose  total  number  is  from  1 1 
to  1 8 so  that  one  group  contains  10 
objects.  He  then  determines  the  total 
number  of  objects  by  recognizing  the 
group  of  10  and  the  group  of  ones. 
He  does  this  without  counting. 

If  the  activities  suggested  in  the 
“Preliminary  Teaching”  notes  for  this 
page  have  been  used,  the  only  in- 
troduction necessary  is  an  explana- 
tion of  what  the  children  are  to  do 
with  the  page. 


120 


Comments 
On  this  page  the  child  continues  to 
regroup  two  groups  whose  total  num- 
ber is  from  11  to  1 8 so  that  one  group 


121 


contains  10  objects  and  the  other 
group  the  remaining  ones. 

This  page  is  exactly  like  page  1 19. 
The  “Comments”  for  page  119  (on 
the  previous  page)  apply  also  to  page 
120. 


122  Comments 

On  this  page  the  child  continues  to 
regroup  an  unorganized  collection  of 
11  to  18  objects  into  a group  of  10 
and  a group  of  ones. 
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Comments 

On  this  page  the  child  regroups  a 
collection  of  1 1 to  1 8 objects  into  a 
group  of  10  and  single  objects.  He 
can  then  determine  the  number  of 
objects  in  the  group  without  counting. 

These  exercises  are  similar  to  those 
on  the  two  previous  pages,  except 
that  the  children  make  a group  of 
10  and  a group  of  ones  from  a single 
unorganized  group  instead  of  from 
two  groups.  If  the  activities  suggested 
in  the  “Preliminary  Teaching"  section 
have  been  used,  no  other  special  in- 
troduction should  be  necessary. 
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1 Ask  the  children  how  many  black 
apples  there  are  in  the  first  picture. 
Tell  them  to  write  the  numeral  for  that 
number  on  the  first  red  answer  line. 
Ask  how  many  red  apples  there  are, 
and  tell  them  to  write  the  numeral  on 
the  second  red  answer  line. 

2 Direct  the  children  to  draw  a ring 
around  all  the  black  apples  and 
enough  red  apples  to  make  a group 
of  1 0 in  all.  Tell  them  to  write  “10“ 
on  the  first  black  answer  line  because 
there  are  10  apples  in  the  ring.  Ask 
how  many  apples  are  not  in  the  ring, 
and  tell  the  children  to  write  the  nu- 
meral on  the  second  black  answer 
line. 

3 Tell  the  children  that  the  gray 
answer  line  is  for  the  numeral  thal 
shows  the  number  of  apples  in  all. 

4 Have  the  children  follow  the  same 
procedure  with  the  other  exercises. 
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The  following  procedure  is  to  be 
j. flowed  for  each  picture.  First,  the 
iiildren  are  to  write  on  the  red  an- 
/er  lines,  the  numerals  that  tell  how 
any  gray  objects  and  how  many  red 
Djects  there  are  in  the  picture.  Next, 
ey  are  to  draw  a ring  around  all  the 
lay  objects  and  enough  red  objects 
^ make  a group  of  10  and  write 
; I0”  on  the  first  black  answer  line. 
I n the  second  black  answer  line, 
ey  are  to  write  the  numeral  that 
lls  how  many  objects  are  not  in  the 
|ig.  Finally,  on  the  gray  answer  line, 
iey  are  to  write  the  numeral  that  tells 
,j>w  many  objects  there  are  in  all. 

t 


' Direct  attention  to  the  first  pic- 
ire.  Tell  the  children  to  draw  a ring 
•iound  a group  of  10  apples. 

I Ask  how  many  apples  are  left 
itside  the  ring.  Have  the  children 
"ite  the  numeral  for  that  number  on 
,e  first  red  answer  line. 

I Tell  the  children  to  decide  how 

I [any  apples  there  are  in  all.  They  are 
l!  write  the  numeral  for  that  number 
the  second  answer  line. 

|!j  The  children  should  follow  the 
jime  procedure  with  the  other  exer- 

Iises.  They  should  work  independently 
; much  as  possible. 

I! 


i; 
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1 Direct  attention  to  the  first  pic- 
ture. Tell  the  children  to  draw  a ring 
around  a group  of  10  apples. 

2 Ask  how  many  apples  are  left  out- 
side the  ring.  Tell  the  children  to  write 
the  numeral  for  that  number  on  the 
first  red  answer  line. 

3 Ask  the  children  to  decide  how 
many  apples  there  are  in  all.  They 
are  to  write  the  numeral  for  that  num- 
ber on  the  second  answer  line. 

4 The  children  should  follow  the 
same  procedure  with  the  other  exer- 
cises. They  should  work  Independently 
as  much  as  possible. 


123-128  Review 

Objectives 

The  final  section  of  Our  Number  Work- 
shop 2 consists  of  six  pages  of  review. 
These  six  worksheets  provide  further 
practice  on  using  the  concepts  and 
skills  developed  during  the  year.  They 
also  may  be  used  to  evaluate  the 
children’s  understanding  of  these 
ideas  and  their  skill,  and  to  indicate 
the  areas  in  which  Individual  children 
need  help. 

Preliminary  Teaching 

Since  Worksheets  123-128  deal  with 
ideas  that  have  already  been  intro- 
duced, no  preliminary  teaching  is 
necessary. 

Comments 

These  review  pages  cover  the  follow- 
ing: addition  basic  facts  (Worksheet 


1 23);  subtraction  basic  facts  (Work- 
sheet 124);  equal  groups  and  the 
base-ten  system  of  numeration  (Work- 
sheet 125);  measurement  and  money 
(Worksheet  1 26);  practice  on  the  ver- 
tical form  (Worksheet  127).  Work- 
sheet 128  is  a picture  puzzle.  The 
children  look  for  letters  hidden  in 
groups  of  objects,  animals,  or  chil- 
dren, and  then  write  the  basic  fact 
that  corresponds  to  the  action  pic- 
tured and  the  result. 

With  the  exception  of  Worksheet 
128,  which  is  unlike  any  other  page 
in  Our  Number  Workshop  2,  all  the 
exercises  follow  familiar  patterns.  You 
may  introduce  each  page  by  letting 
the  children  examine  the  page,  asking 
them  what  they  think  they  are  to  do, 
and  then  letting  them  discuss  briefly 
the  concept  dealt  with  on  the  page. 
To  use  this  review  section  most  effi- 
ciently, divide  the  class  into  small 


groups.  Then  it  will  be  possible  for 
you  to  observe  each  child.  If  the 
children  have  trouble  with  any  con- 
cepts, they  should,  ideally,  be  re- 
taught at  this  time.  The  “Preliminary 
Teaching’’  suggestions  for  the  work- 
sheets on  which  the  concepts  were 
introduced  may  be  used  for  this  pur- 
pose. 

This  review  will  show  whether  each 
child  is  working  with  a group  whose 
level  of  achievement  is  consistent  with 
his  own,  and  it  will  provide  the  teacher 
with  useful  criteria  for  planning  the 
work  and  group  placement  for  the  fol- 
lowing year. 
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^ Let  the  children  discover  that  each 
icture  shows  one  group  joining  an- 
other group.  Tell  them  that  in  the  red 
nswer  space  for  each  picture  they 
|:'e  to  write  the  numerals  and  signs 
! at  correspond  to  what  is  happening 
I the  picture. 

In  each  of  the  exercises  with  red 
tters  (A  to  H),  the  children  should 
t rite  on  the  red  line  the  numeral  for 
! e answer. 

I In  each  of  the  exercises  with  gray 
! tters  (A  to  R),  the  children  should 
jrite  the  numeral  for  the  sum  directly 
(iider  the  exercise. 

In  each  of  the  exercises  with 
ack  letters  (A  to  Q),  the  children 
lould  write  the  correct  numeral  on 
j e red  line. 
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i Let  the  children  examine  the  pic- 
) res.  They  should  discover  that  both 
[ e “how  many  are  left"  and  the 
Show  many  more  than"  types  of  sit- 
fations  are  pictured.  In  each  red  an- 
jver  space  they  are  to  write  the  nu- 
; erals  and  signs  that  correspond  to 
hat  is  happening  in  the  picture, 
f In  each  of  the  exercises  with  red 
jitters  (A  to  H)  the  children  should 
ij^ijrlte  on  the  red  line  the  numeral  for 
jie  answer. 

j In  each  of  the  exercises  with  gray 
jitters  (A  to  R),  the  children  should 
j rite  the  numeral  for  the  remainder 
irectly  under  the  exercise. 

In  each  of  the  exercises  with 
Jack  letters  (A  to  Q),  the  children 
fiould  write  the  correct  numeral  on 

Je  red  line. 

I 
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A Stick  A is  just  3 inches  long.  Q 
B Stick  B is  a little  more  than  _!i_  inches  long, 
c Stick  C is  just  .2m—  inches  long. 

D Stick  D is  a little  less  than  Jb-  inches  long. 

E Stick  E is  a little  less  than  -2—  inches  long. 

F Stick  F is  a little  more  than  2—  inches  long. 
G Stick  G is  a little  less  than  2L.  inches  long. 

H Stick  H is  just  H*  inches  long. 

I Picture  I has  _Z_  pints  of  milk.  Q 
j Picture  J has  5 quarts  of  milk. 

K Picture  K has  _li_  quarts  of  milk. 

L Picture  L has  & pints  of  milk. 

M Picture  M has  22.  cents.  B 
N Picture  N has  itfi  cents, 
o Picture  0 has  4’!  cents, 
p Picture  P has  ^4  cents. 

Q Picture  R..-has  more  money  than  Picture  N. 
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1 For  Pictures  A and  B,  have  the 
children  write  the  appropriate  nu- 
meral on  each  red  line. 

2 For  Pictures  C and  D,  tell  the 
children  to  ring  the  groups  indicated 
by  the  sentences,  and  then  write  the 
correct  numerals  in  the  sentences. 

3 For  Pictures  E,  F,  G,  and  H,  have 
the  children  join  objects  to  dots  until 
there  are  as  many  equal  groups  of 
objects  as  dots.  Then  they  are  to 
write  the  correct  numerals  on  the  red 
lines. 

4 Each  of  the  exercises  with  red 
letters  (A  to  X)  should  be  made  into 
a correct  statement.  Sometimes  a nu- 
meral is  to  be  supplied;  sometimes  a 
word  must  be  crossed  out. 

5 In  Rows  A to  E (gray  letters),  the 
children  are  to  write  on  the  red  lines 
numerals  that  will  complete  the  se- 
quence, beginning  with  the  first  nu- 
meral in  each  row. 


1 Be  sure  each  child  has  a ruler 
Have  the  children  read  Sentence  A, 
measure  Stick  A,  and  write  the  correc 
numeral  on  the  red  l|ne  in  the  sen- 
tence. They  are  to  do  the  same  fo 
Sentences  B to  H. 

2 Have  the  children  read  Sentence 
I and  look  at  Picture  I.  Ask  questions 
that  will  lead  them  to  decide  tha 
they  must  change  the  two  quarts  tc 
pints  before  they  can  write  the  nu 
meral  that  belongs  on  the  answer  line 
in  Sentence  I.  Have  them  follow  the 
same  procedure  with  Sentences  J to  L 

3 The  children  should  complete  Sen 
tences  M to  Q by  referring  to  the 
appropriate  pictures.  They  should  de 
termine  what  numerals  belong  on  the 
answer  lines  in  M to  P and  what  lette 
belongs  on  the  answer  line  in  Q. 
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For  each  exercise  identified  by 
red  letter  (A  to  Y),  tell  the  children 
write  the  numeral  for  each  sum. 
ley  should  write  the  numeral  direct- 
under  the  line  in  each  exercise. 

* For  each  exercise  identified  by 
gray  letter  (A  to  Y),  tell  the  children 
write  the  numeral  for  the  remain- 
»r.  They  should  write  the  numeral 
rectly  under  the  line  in  each  exer- 
se. 

Have  the  children  complete  each 
^uation  (black  letters  A to  H)  by 
pting  the  missing  numeral  on  the 
Id  line.  Then  tell  them  to  rewrite  in 
e vertical  form  each  basic  fact  ex- 
essed  in  the  equation.  They  are  to 
e the  red  spaces  under  the  equa- 
)ns. 


Get  the  children  to  notice  that 
e picture  shows  several  groups  com- 
g together  or  separating.  Direct 
tention  to  the  balloon  man.  Ask  how 
any  balloons  he  had  in  all,  how 
any  are  flying  away,  and  how  many 
11(11  be  left.  Tell  the  children  that  the 
tter  A is  hidden  somewhere  in  the 
alloons.  When  they  find  it,  tell  them 
t|  find  at  the  bottom  of  the  page  the 
'd  answer  line  that  is  lettered  A.  On 

I |they  are  to  write  the  numerals  and 
gns  that  show  what  is  happening  to 

:‘e  balloons  [9—2  = 7]. 

II  Tell  the  children  that  for  each 
||swer  line  they  are  to  find  the 
jifoup  with  the  accompanying  letter. 
^ lamination  of  these  groups  will  tell 

■em  what  to  write  on  the  answer 

-i^es. 

•I 
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(Continued  from  inside  front  cover) 
to  make  on  the  worksheets  are  shown 
on  the  reproduced  pages. 

The  exercises  in  Our  Number  Work- 
shop 2 are  different  from  those  found 
in  other  primary  arithmetic  workbooks. 
Our  Number  Workshop  2 is  a labora- 
tory in  which  the  children  work  with 
the  concepts  they  have  been  learning 
and  in  which  their  attention  is  always 
kept  centered  on  number  ideas.  Every 
exercise  makes  a positive  contribution 
to  the  child’s  cumulative  learning.  To 
insure  the  development  of  number  un- 
derstandings to  the  fullest  extent,  each 
exercise  has  been  carefully  planned 
with  strict  adherence  to  the  following 
criteria: 

1 Each  exercise  gives  constructive 
practice  in  the  number  ideas  the  child 
has  been  learning. 

2 There  is  no  extraneous  material — 
no  activity  unconnected  with  arith- 
metic, no  useless  and  time-consuming 
coloring,  drawing,  or  pasting — to  dis- 
tract the  child. 

3 Individual  differences  are  provid- 
ed for.  The  exercises  are  challenging 
and  interesting  to  the  able  children 
and  still  are  within  the  abilities  of  the 
slow  learners.  The  nature  of  each 
worksheet  enables  the  teacher  to  give 
directions  to  groups  of  differing  abil- 
ities, to  allow  a suitable  amount  of 
time  for  doing  the  work,  and  to  easily 
evaluate  the  work  of  the  children. 

4 The  exercises  on  all  but  a few 
worksheets  are  so  constructed  that, 
when  the  page  has  been  introduced 
and  the  instructions  for  doing  the 
work  have  been  given,  the  children 
will  be  able  to  complete  the  work- 
sheet on  their  own.  The  teacher  can 
then  give  assistance  to  the  less  able 
children. 

5 The  child  must  rely  on  his  own 
judgment  and  knowledge  to  do  the 
work.  Particular  care  has  been  taken 
to  require  meaningful  answers — not 
mechanical,  or  rote,  responses. 


Provision  for 

Individual  Differences 

For  the  children  to  benefit  fully  from 
Our  Number  Workshop  2,  the  teacher 
must  be  sure  that  she  is  using  it  as  it  is 
meant  to  be  used.  To  take  advantage, 
of  its  adaptability  to  individual  dif- 
ferences, the  teacher  should  work  with 
small  groups  of  children  of  similar 
abilities.  The  teaching  that  takes  place 
before  the  use  of  the  exercises  is  also 
most  effective  when  the  teacher  works 
with  reasonably  small  groups.  The 
exercises  were  planned  so  that  the 
children  can  work  independently,  thus 
giving  them  confidence  in  their  new 
knowledge  and  giving  the  teacher  time 
to  work  with  one  group  of  children 
without  neglecting  another  group. 

An  important  part  of  teaching  is  to 
adapt  the  materials  to  the  ability  of 
the  child.  Our  Number  Workshop  2 is 
designed  to  permit  great  flexibility  in 
adapting  the  work  to  individual  dif- 
ferences. For  a superior  group,  the 
teacher  may  give  two  or  more  direc- 
tions for  doing  the  work  on  a work- 
sheet and  let  the  children  complete 
the  page  independently.  For  a less 
able  group,  she  may  give  one  direc- 
tion at  a time,  let  the  children  make 
the  responses  required  for  this  direc- 
tion, and  then  give  the  direction  for 
the  next  step. 

Our  Number  Workshop  2 makes 
possible  another  type  of  adaptation 
to  individual  differences.  The  less  able 
groups  need  not  complete  in  the  time 
available  all  the  work  on  a worksheet 
that  requires  more  than  one  set  of 
responses.  The  remainder  of  the  work 
can  be  done  on  the  following  day,  or 
the  children  can  return  to  it  later  in 
the  year.  Worksheet  8 is  an  example 
of  a page  that  can  be  used  for  several 
class  sessions. 

Response  Techniques 

In  Our  Number  Workshop  2,  the  child 
is  required  to  use  the  following  four 

34  5 6 7 89  10  11  12  13 


response  marks:  • (a  filled-in  c 
which  is  used  to  indicate  too  r 
more,  more  than  enough,  etc.;  ( 
open  circle),  which  is  used  to  inc 
too  few,  fewer,  not  enough,  et 
which  is  used  to  indicate  yes,  this 
etc.;  and  the  scribble  mark  (^),  \ 
is  used  to  indicate  no,  not  this,  c< 
tell,  etc. 

Each  of  the  four  response  r 
has  a kinesthetic  aspect  and  a 
nection  with  the  meaning  it  expre 
The  teacher  should  make  sure 
these  connections  are  firmly  e 
lished  in  the  minds  of  the  children 
mark  for  too  few,  not  enough  ( 
open  and  empty,  and  easy  to  ma 
requires  less  physical  effort  to  t 
than  #,  which  suggests  too  n 
more  than  enough  because  it  is 
in  and  takes  more  time  to  make.  ) 
mark  for  this  one  or  here,  is  air 
familiar  through  a variety  of 
The  scribble  mark  (^)  is  a na 
symbol  for  no,  not  this,  etc.,  sine 
instinctively  scribble  out  words  or 
tences  that  we  wish  to  exclude. 

On  each  worksheet  on  which 
child  is  required  to  make  any  o 
four  response -marks  or  on  whic 
is  to  respond  by  writing  letter 
colored  space  has  been  providec 
each  response.  On  some  works! 
such  spaces  are  provided  for  wr 
numerals  and  basic  facts.  The  tea 
can  quickly  check  worksheets  on  v> 
responses  of  this  type  only  are  m 
by  making,  for  each  workshee 
transparent  overlay  that  includes 
correct  responses.  On  other 
sheets,  the  child  is  asked  to  join 
jects  by  a line,  to  draw  rings  arc 
groups  of  objects,  to  mark  out  wc 
objects,  and  sentences,  to  enc 
number  words  and  numerals,  to  v 
numerals  and  signs,  to  make 
marks,  or  to  mark  off  lengths  c 
line.  All  these  markings  are  simpi 
make,  and  all  are  meaningful  to 
child. 
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Date  Due 

'I 

I 

j>ff  some  oi  the  objects  pictured, 
hildren's  responses  will  vary, 
ii'  it  is  not  feasible  to  show  all  the 
r ative  answers,  those  shown  on 
. Droduced  pages  are  typical  only, 
r hild's  work  should  be  evaluated 
!«  ns  of  his  ability  to  follow  direc- 
i and  to  show  by  his  responses 
I e understands  the  lessons. 

[;  the  various  other  types  of  ex- 

Ife,  specific  suggestions  for  check- 
[e  made  in  the  teaching  notes, 
[^jthe  teacher  has  become  familiar 

I he  Workshop,  however,  she  will 
I btedly  develop  her  own  methods 
II  iluation  for  most  of  the  exercises, 
[jiwing  is  used  as  a means  of  in- 
ing  response  on  Worksheet  8 

j ' Teaching  Considerations 

the  preliminary  teaching  has 
; done,  as  outlined  in  this  Teach- 
‘luide,  the  procedure  for  using  a 
jheet  should  be  somewhat  as 

I 

I 


acher  allows  the  chil- 

ne  the  page  briefly, 

then  . .neir  attention  to  the  first 

exercise.  She  explains  what  they  are 
to  find  and  hoW  the  answers  are  to 
be  indicated.  When  the  children  have 
done  the  work  for  the  first  exercise, 
the  teacher  inspects  each  child’s  work 
and  gives  assistance  to  those  who 
need  it.  The  children  then  finish  the 
work  on  the  page  independently. 

The  only  special  equipment  re- 
quired for  the  work  in  Our  Number 
Workshop  2 is  a supply  of  one-inch 
sticks,  two-inch  sticks,  and  rulers  for 
use  in  the  exercises  on  linear  meas- 
urement (Worksheets  50-53  and  1 26). 
For  all  the  other  worksheets,  only 
soft  pencils  (or  crayons)  and  markers 
are  needed. 

Color  is  used  in  a functional,  rather 
than  in  a merely  decorative,  way. 
One  type  of  functional  use  of  color 
may  be  observed  on  Worksheets  11, 
41,  and  58,  on  which  colored  spaces 
indicate  the  places  where  the  child 
is  to  write  his  responses.  Another 
functional  use  of  color  is  illustrated 


on  Worksheets  10,  19,  and  64,  on 
which  key  objects  that  are  to  be 
matched,  combined,  or  compared 
with  other  objects  on  the  worksheet 
are  shown  in  color  or  on  colored 
backgrounds. 

Whenever  possible,  the  teacher 
should  help  the  children  to  discover 
their  errors  and  to  correct  their  own 
work.  The  children  should  be  made  to 
feel  that  discovering  and  correcting 
errors  is  a part  of  learning,  not  a sign 
of  failure. 

Only  activities  that  develop  num- 
ber concepts  have  been  used  in  Our 
Number  Workshop  2;  the  type  of  ac- 
tivity in  each  exercise  has  been  re- 
lated to  a concept.  Great  care  has 
been  taken  to  keep  the  responses  sim- 
ple and  to  avoid  all  activities  that 
would  set  up  blocks  to  the  learning  of 
arithmetic.  While  variety  has  been 
provided  within  the  framework  of  the 
exercises,  the  number  of  different 
types  of  exercises  is  small,  so  that 
the  child  uses  over  and  over  again 
techniques  with  which  he  is  already 
familiar. 


\BULARY  LIST 

st  contains  the  1 23  words  used  In  Our  Number  Workshop 
hows,  for  each  page,  the  words  that  are  new  on  that  page. 
■|l  words  indicated  by  asterisks  will  be  familiar  to  children 


who  have  completed  The  New  Basic  Reading  Program  of  the 
Curriculum  Foundation  Series  through  the  new  Our  New 
Friends  (1^).  For  these  children,  only  52  words  will  be  new  in 
this  book. 


eight 

14 

*squirrels 

25 

plants 

quarts 

tables 

75 

♦big 

♦on 

"five 

15 

*birds 

28 

add 

56 

♦all 

65 

left 

♦little 

♦now 

^four 

^chickens 

♦books 

♦baskets 

66 

♦be 

77 

long 

♦Tom 

; nine 

*kittens 

♦from 

♦in 

turtles 

♦umbrella 

97 

elephants 

"one 

18 

bottles 

subtract 

57 

bears 

68 

cents 

78 

♦going 

stands 

seven 

oranges 

43 

equals 

flower 

69 

dime 

♦playing 

101 

clowns 

six 

20 

boxes 

sleds 

♦wagon 

frogs 

88 

Carol 

104 

♦many 

ten 

box 

46 

♦ducks 

59 

♦a 

♦horses 

♦has 

♦how 

"three 

*cans 

groups 

♦cows 

mice 

♦had 

105 

♦you 

"two 

21 

*apple 

♦of 

♦for 

nickels 

taking 

money 

j"and 

22 

bags 

50 

less 

needed 

70 

♦put 

♦cookie 

picture 

"are 

23 

♦balls 

more 

♦there 

71 

blocks 

costs 

♦milk 

fdogs 

♦boat 

51 

♦just 

♦this 

/ 

♦make 

Don 

1 1 1 

bees 

[IS 

♦boys 

than 

60 

♦buy 

{ 

beds 

♦Ellen 

115 

sticks 

'pigs 

♦cars 

52 

inch 

♦penr* 

1 ♦away 

♦Nancy 

117 

♦house 

piJs 

♦dolls 

inches 

♦tt 

feating 

♦he 

♦nirl- 

^♦running 

♦she 

\to 

♦then 

4 4 11 

129 


4 


